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ELECTROFLO-SMOOT 





BOLLER CONTROL 


Fuel costs are high and steam remains industry’s most 


expensive raw material. 


One immediately practical, highly effective cost reducer is 


Electroflo Automatic Boiler Control. It provides: 


1. Higher capacity with safety. 





2. Minimum fuel consumption. 
3. Minimum air pollution. 
4. Reduced mezintenance costs. 


Longer operating periods between overhauls. 





Reduced labour charges. 





"che accompanying illustration shows the system 

applied to a Shell-type boiler — typical of many 
hundreds of installations on boilers of all types and 
capacities. Ask for Publication No. S849. 


ELECTROFLO METERS COMPANY LIMITED. Head Office : Abbey Road, Park Royal, London, 
N.W.10. Factories: Abbey Road & Chase Estate, Park Royal and Maryport, Cumberland 
Telephone : Elgar 7641/8. Grams & Cables : Elfiometa, London, Telex. Telex No. 2-3196. 












AUTOMATION 
AND 


HYDRAULICS 
SELF-LUBRICATION 


In practically every industrial process to which labour-saving 
methods are applied, whether in handling or in operating, 
hydraulics offer the most accurate and ‘rugged’ way of exerting 
substantial forces for moving and lifting, or for operating valves 
and other gear. 


Moreover, it does not matter whether the plant controlled is 
near or remote. 


In modern hydraulics, as opposed to the hydraulics of the 
Victorian era, the components are precision-made and close- 
fitting—leakage is insignificant, so that oil can be used for the 
operating fluid, making the entire system-self-lubricating. 


In consequence, the plant needs practically no attention, and 
being made to the highest modern standards of precision, is 


extremely durable. Lockheed - ~ are 
at a gas wor 


Lockheed hydraulic equipment has the following advantages :— 
Any desired effort may be exerted, in response to any 
initiating signal—even if of very little power. 
Controlled effort can have its speed controlled. 


System is free from over-run and other undesirable 
inertia effects. 


Power may be stored, with maximum mene against 
peak requirements in an intermittent cycle, using 
accumulators. 


For further details, please write for pamphlets and 
kindly mention this journal. 


AUTOMOTIVE PRODUCTS COMPANY LIMITED 


Shaw Road, Speke, Liverpool Telephone : Hunts Cross 2121 


Lockheed 


REGO TRADE MARK 


UNDUSWRIAVL ENIDEVAUILICS 





COMPLETE INSTALLATIONS (jem OR INDIVIDUAL UNITS 
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PERMUTIT 


Boiler Feed Water Treatment Plant 


The Starvation/Base Exchange water treatment plant shown above produces a 


perfect boiler feed water with the following characteristics and advantages 


® Reduced total dissolved solids. ® Controlled alkalinity. 


® Zero hard water. ® No sludge. 


For further details write to: 
THE PERMUTIT COMPANY LIMITED 


DEPT. T.H. 289 PERMUTIT HOUSE, GUNNERSBURY AVENUE, LONDON, W.4. 
Telephone CHiswick 6431 . 











Engineering and Boiler House Review, April, 1958 





FITTINGS, 
VALVES, 

PIPE FITTERS? 
TOOLS, 
FABRICATED 
PIPES, 
HANDRAILS, etc. 


TUBES > FITTINGS - VALVES & PIPE FITTERS’ 


LONDON: 90-96 Union Street, Southwark, S.E.I...... 
’Phone: Waterloo 708! 


MANCHESTER: Poplar Works, Poplar Street, Viaduct 
Street, Manchester, II. *Phone: East 2458-9 


GLASGOW: 48 York Street, Glasgow, C.l........ 
"Phone: Central 1053-4 
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of ATLAS GREESKILLA. 
This modern industrial detergent will cope with practically 





every degreasing job in engineering—ranging from plant 
in situ to machinery parts, gear wheels, bolts and nuts, etc. 
ATLAS GREESKILLA is a powder which readily dissolves 
in hot water. Although powerfully effective it is so mild 
that it will harm neither hands nor fabrics. Send now for 
descriptive literature of this truly economical degreaser. 


NPIL NS SHEESBILLA 


DEGREASER & CLEANSER 





ATLAS PRESERVATIVE CO. LTD., ERITH, KENT. ‘Phone: ERITH 2255 (3 lines) "Grams: a 
7 asins 





This cement when bonded 

with appropriate aggregates provides 
Super-duty Castable Refractory Concrete 

for service temperatures up to 1,800°C (3,300°F) 


Refractory Concrete free from Iron Compounds 








& Silica is now possible for the first time. Registered Trade Mark 


REFRACTORY CONCRETE FOR ANY PURPOSE 


SEGAR 250 


is a product of 


Lafarge Aluminous Cement Go. Ltd. 


Manufacturers of 


ALUMINOUS CEMENT 





LAFARGE ALUMINOUS CEMENT CO. LTD. 73, sroox street, convon, wi 


BECAUSE 


Almost the entire Refractory field can be covered by 
Refractory Concretes based on SECAR 250 or 
CIMENT FONDU. 


SECAR 250 concretes have all the well known properties 
of Ciment Fondu concretes 


PLUS 

@ HIGH PURITY 

@ HIGH REFRACTORINESS 

@ HIGH SLAG RESISTANCE 

@ HIGH COLD STRENGTH 

@ HIGH SPALLING RESISTANCE 

@ HIGH CASTING ACCURACY 

@ HIGH RESISTANCE TO CORROSIVE ATMOSPHERES 
@ NO SPECIAL PRE-FIRING PROCEDURE 


WRITE FOR BOOKLETS ‘SECAR 250’ AND ‘REFRACTORY’ CONCRETE 


-1. TEL: MAVfair 8546 
AP/4é 



























Processes requiring careful tempera- 
ture control call for Dewrance-Yarway 
Impulse Steam Traps on Steam equip- 
ment. The reason—these Traps 
maintain even temperatures because 
there is no arresting of flow or waiting 
for large quantities of condensate to 
accumulate. All condensate is dis- 


charged as soon as it is formed 


€ Suitable for all pressures up to 
400 Ib in* 842°F without change of 
valve or seat. 


© Small size, light weight. 
( Easy to install, easy to maintain. 


Only one moving part—the valve. 


( Internal parts can be renewed with- 
out removal of Trap from line. 





ee D) a’, A. ae. 0, Oo GREAT DOVER STREET - LONDON SEI 











AND COMPANY LIMITED “Works LONDON BRADFORD DUMBARTON HILLINGTON 
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But steam engineers need have no worries about boiler 
corrosion. ‘‘Apexior Number 1’’ provides the most eco- 
nomical proof against corrosion where wet temperatures of 
175°—1000°F . exist. Adoublecoatof ‘‘Apexior Number 1”’ 
—mechanically or brush applied—guarantees absolute pro- 
tection for at least 12 months. After the initial treatment 
only onecoatisnecessary. The problemsnormally presented 
by descaling are also minimised as deposits are less, do not 


DAMPNEY'S 


APEXIOR 


APEXIOR DIVISION 
PORTLAND ROAD, NEWCASTLE UPON TYNE, 2. 
CREWE HOUSE, CURZON STREET, LONDON, W.1 


BRITISH PAINTS LIMITED 





SYDNEY * ADELAIDE * TORONTO DURBAN * CAPE TOWN 
CALCUTTA TRINIDAD © NEW YORK ~*~ ARKLOW 
Our world-wide service is at your disposal for the asking 
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adhere firmly to Apexiorised surfaces, and are more easily 
removed. In certain industries it is a most important 
advantage of ‘‘Apexior’’ that it does not affect the water by 
taste, taint or smell. These are among the many features 
that have induced leading manufacturers to protect their 
boilers and steam-raising plant with ‘‘Apexior Number 1’’ 
for over 50 years. 

Send for your copy of the ‘‘Apexior Manual’’. 





“APEXIOR NUMBER I” PREVENTS 
CORROSION IN STEAM-RAISING PLANT 


But for cold-wet surfaces up to 125°F.—use “APEXIOR NUMBER 3" 
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Hodgkinson “Meterfeed” 


UNDERFEED STOKER — smokeless 
and of simple and unique design 





ee ed 


No complicated change speed gear-box but equivalent 
of 50 rates of feed obtained electrically. 





















1. Separate forced draught fan motor. 


2. Stoker is automatically stopped and 
alarm given in event of shear pin 
fracture. 


3. Twin worms on larger sizes to pro- 
mote even coal distribution. 


4. Tuyeres can be supplied in 30%, 
chrome iron. 


5. Air enters in centre of plenum 
chamber. 


6. Patent high pressure air supply to 
annulus makes it possible to guaran- 
tee that the Meterfeed stoker will 
not smoke back through the hopper. 


7. Fine pitch worm meters fuel to main 
conveyor worm, 


Note The National Coal Board have 
undistributed stocks of over 
8 million tons of small coal 
suitable for mechanical firing. 


8. Baseplate forms air duct and main- 
tains alignment of machine. 


Hodgkinson Underfeed Stokers are smokeless 


and effect the utmost fuel economy. Short h. 






e ° ° Sapte, — 
delivery, some sizes available ex. stock. Send lle eh ‘ 

ei J ——.. 1%, 
now for fully illustrated descriptive literature. wd 










5 6. 7 
e |.8 
“4 JAMES HODGKINSON 
$j» (SALFORD) LTD. 


Ford Lane Works, Pendleton, Salford, 6, Lancs. Brettenham House, Lancaster Place, Strand, 
Tel: Pendleton 149! London, W.C.2. Tel : COVent Garden 2188 















OUR VALVES HAVE 
MANY FACES 


Did you know that each one of our automatic 
control valves has a personality of its own? 
Take ‘Safety Cut-out’, for instance 
Now, he’s a careful type who shuts up like a clam 
whenever his electrical circuit is disturbed 
and flatly refuses to allow either liquids 

or gases to pass. Or there's ‘Balanced 3-way’. 
This fellow is a leader and controls 

other chaps doing all the hard work—Pneumatic 
and Hydraulic cylinders for example. 
We have over 100 different ‘types’ of valves 
for every kind of automatic or remote 

control system involving water, steam, coal gas, 
oil, air and many other industrial 

liquids and gases. They don't use glands, 
stuffing-boxes or driving shafts and, 
what's more, they havea reputation for 

hard work, long life and the utmost reliability 
Full technical details of this family 
of automatic control valves are contained in 
our new brochure No. 52. 
Why not write NOW for your copy? 


MVC... 
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Well over 100 of them, 
in fact. A ‘type’ to 


suit every requirement. 


fomoonoodm 


MAGNETIC VALVES ARE USED EXTENSIVELY IN 


AIR CONDITIONING 
AUTOMATIC STOKERS 


LAUNDRY PLANT 

MACHINE TOOLS 
BOILERS OIL BURNERS 

CENTRAL HEATING REFRIGERATION 


0 CRUCIBLE BAKING OVENS NUCLEAR POWER PLANT a 


Ct Ga 


DYEING STERILIZING PLANT 
GAS GENERATING PLANT STEAM TURBINES 
HYDRAULIC & PNEUMATIC TINNING BATHS 
CYLINDER MECHANISMS VACUUM PUMPS 
HOT WATER SERVICES VENTILATION 


oo | sae | 


nooooOooOooDoooS) 


Magnetic ee eee Ltd 


JAMES'S PLACE, 


LONDON HYDE PARK 





7588 
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FLUIDRIVE ENGINEERING CO. LTD. 
FLUIDRIVE WORKS + WORTON ROAD + ISLEWORTH * MIDDX. 
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BOILER 
WATER 
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BRONZE 
QUICK ACTION CAST STEEL 
PARALLEL SLIDE VALVE PARALLEL SLIDE VALVE 


SHAW SON & GREENHALGH LTD. 










HUDDERSFIELD. 
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CEMENTS, PLASTICS AND CASTABLES 


REFRACTORY CEMENTS 


“‘Nettle’’ Refractory Cement Heat-setting 
“Stein” High Alumina Cement Heat-setting 
‘“‘Maksiccar I1’’ Refractory Cement Air-setting 
*“Maksicear—.Fire Cement Air-setting 
*‘Maksiccar Patch’’ Air-setting 
“Stein 73 Patch’’ Air-setting 
“Stein Refractory Concrete”’ Hydraulic-setting 


“Stein Super Refractory Concrete’ Hydraulic-setting 
“Stein Chrome Concrete” 


Hydraulic-setting 





Send for pamphlet No. 4 


From our extensive range of Refractory Cements, 
Plastics and Castables, covering a wide range of 
properties, we can supply the correct material for 
most industrial applications. 


Use our advisory service based on 70 years experience A 4 
in the refractory field—it can improve your furnace =a 
efficiency. For further information write, phone or call: 


JOHN G. STEIN & CO. LTD. Bonnybridge, Scotland 


TEL: BANKNOCK 255 (4 LINES) 
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BRONZE 
QUICK ACTION 
PARALLEL SLIDE VALVE 


SHAW SON & GREENHALGH LTD. 
HUDDERSFIELD. 










CAST STEEL 
PARALLEL SLIDE VALVE 
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2 CEMENTS, PLASTICS AND CASTABLES 
. 











*“Nettle’”’ Refractory Cement Heat-setting 
“Stein” High-Alumina Cement Heat-setting 
‘‘Maksiccar I1"’ Refractory Cement Air-setting 
*“*Maksicear—Fire Cement Air-setting 
PLASTIC REFRACTORIES 

“‘Maksiccar Patch’’ Air-setting 
“Stein 73 Patch”’ Air-setting 
“Stein Refractory Concrete”’ Hydraulic-setting 
‘Stein Super Refractory Concrete’’ Hydraulic-setting 
“Stein Chrome Concrete” Hydraulic-setting 







» 
J 
Send for pamphlet No. 4 
From our extensive range of Refractory Cements, 
4 Plastics and Castables, covering a wide range of 
properties, we can supply the correct material for 
most industrial applications. 
7 






Use our advisory service based on 70 years experience 
in the refractory field —it can improve your furnace 
efficiency. For further information write, phone or call: 


JOHN G. STEIN & CO. LTD. Bonnybridge, Scotland 


TEL: BANKNOCK 255 (4 LINES) 
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INDUS TRIAL COAL 
DOWN! 


ANOTHER 3!- A TON FOR YOU 
if you install the 


OLDBURY 
CHAIN 


GRATE 


STOKER 


which burns SMOKELESSLY the 
low-grade coals and gives full 
boiler output 


EDWIN DANKS & GO. 
(Oldbury) LTD. 


Oldbury, nr. Birmingham | sree Hin 7731 


will gladly survey your fuel costs under the 
new prices 





these heads 
on single 
stage 


Total teed 


in Feet \ 


1 


Zz00 | 


ew pumping 


275 


A CHEAPER —SIMPLER METHOD 


Oo a OF PUMPING SMALL CAPACITIES 
2 5 Pe git AT HIGH HEADS FOR 


BOILER FEED SERVICE ect« 


neue for clean low-viscosity 
‘lig TC > B.H.P | an of ..P ; ; 
> € uU > 1770 G.P.H liquids 


the outstanding advantages of 


1 (0) 10) ;) ROlOm OO) chy e Ailey (0). 


eee ee = ; 
a — ig B, sane —~ > Y 
< rce TD > > 









Engineering and Boiler House Review, April, 1958 


The 
Time-Saving 
Way 
to obtain 
THIN STRONG 
JOINTS 





A ready-to-use jointing mortar supplied in a smooth 
plastic condition, which may be applied with a trowel 
in the normal way, or used for “dip and rub” joints. 
Durax No. 14 is an aluminous refractory cement which 
contains a high proportion of pre-calcined material to 
oda4 control shrinkage and produce thin, solid joints which 


Sone ‘4 iwe set hard without the application of heat. These joints 


are as impermeable to the action of the furnaces gases 


for Nd as the bricks themselves, resulting in reduced cool air 

pnt infiltration and improved thermal efficiency. 

lL Designed for use between 1000°C and 1650°C. For 
lower temperatures Durax No. 4 is recommended. 


Technical advice and F 
assistance on the selec- 
tion and application of 


refractories are avail- 


able on request. GENEFAX HOUSE - SHEFFIELD 10 - Telephone: SHEFFIELD 31113 





370 
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is 


The short answer is: Consult the 


WALLSEND SLIPWAY 
AND ENGINEERING 
COMPANY LIMITED— 


specialists of long experience in manufacturing and 
installing every type of Liquid Fuel Burner. 


xvii 





Wallsend Liquid Fuel Burners are serving Industry in a 
diversity of ways. They are also installed in many famous 
buildings—grand hotels, concert halls, public buildings of 
all kinds and, as is well-known, Wallsend Fuel Burners 
are smoothly functioning in many of the famous ships 
that sail the seas of the world. 


There’s a Wallsend Liquid Burner for EVERY industrial Purpose. Zz 
ry :| 
3h a: 
a {a(n 


For the detailed answer, write to: 


THE WALLSEND SLIPWAY & ENGINEERING COMPANY LIMITED, WALLSEND-ON-TYNE. 
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SIGMUND 






For Power 
by TALLEY 


Electric or Steam Turbine Driven 


Sigmund multi-stage high pressure, heavy duty boiler 
feed pumps are designed and built to give high operating 
efficiency and trouble-free long life with low running and 
upkeep costs. 

Special design features, and exacting standards in material 
selection, combine to offer units outstanding in performance 
and reliability. 

Sigmund Boiler Feed Pumps are installed in Central 
Electricity Authority Power Stations at :— 


Connah’s Quay, Northampton, Woolwich, etc. 


SIGMUND PUMPS LIMITED 


TEAM VALLEY ~«- GATESHEAD || « ENGLAND 
Telephone : Low Fell 7-505! (10 lines) Telegrams: “‘Sigmapumps, Gateshead”’ 


LONDON OFFICE: TERMINAL HOUSE, GROSVENOR GARDENS, 
LONDON, S.W./ 
Telephone : Sloane 2201/4. Telegrams: “Sigmapumps, London”’ 


BRANCH OFFICES :— 








LASGOW ... .-. Baltic Chambers, 50, Welling St. Tel.: Central 6411 
BIRMINGHAM . Shaftesbury Bidgs., 61, Station St. Tel.: Midland 6644 
MANCHESTER... Waltons Bidgs., 5, New Brown St. Tel.: Deansgate 7746 
LEEDS ve .-» Yorkshire Insurance Bidg., South Parade Tel.: 3-4565 
BELFAST. -» 3, East Bridge Street Tel.: 25541 
DUBLIN ne .. 62, Fenian St. Tel.: 67215/6 
NEWPORT (MON.) 57, Westgote Chambers Tel.: Newport (Mon.) 63446 
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Sigmund Turbo Feed Pump 


Sigmund Electro Feed Pump 
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The very best investment for any 
firm having a boiler plant is to install 
a Green’s Economiser; in a short 
time it will save enough fuel to 
extinguish its capital cost and will 
thereafter provide a handsome 


dividend throughout its long life. 


With fuel costs rising continually, 


there is no betier investment. 





money ? 











a aS 
ECONOMISER 








E. GREEN & SON LIMITED * WAKEFIELD 


Makers of economisers for more than one hundred years 


xix 

















LOW-SPEED MOTOR UNITS 


designed and built as integral units 


At the BTH Rugby Works a speci- 
ally-equipped factory is devoted 
entirely to quantity manufacture of 
high-precision gears. The company’s 
range of geared motor units com- 
bines these gears with a wide variety 
of BTH industrial electric motors— 
machines of proved performance 
and reliability. 


At every stage of manufacture, 
BTH geared motor units are sub- 
jected to rigorous inspection to 
ensure smooth running, high 
efficiency, and long life. 


A quality job... 





... in quantity production 





BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED - 


an A.E.1. Company. 


RUGBY - 


ENGLAND 


AS198 





WATER TREATMENT BY 


Analysis of water as below. 


TOTAL DISSOLVED SOLIDS 
_ ELECTRICAL CONDUCTIVITY 660 





The feed water thus produced has a silica content of less than 
2 0.1 p.p.m. and is as free from ionisable solids as can exist. 


JOHN THOMPSON -KENNICOTT 


WN ECONOMIC 
BOILERS 





AS SUPPLIED _ 
TOTAL HARDNESS 37] ppm. 


| AFTER TREATMENT 
NIL 


ALKALINE HARDNESS _ ys 150 p.p.m 
Ranging from 587-638 p.p.m. IMMEASURABLE 


DE-IONISATION 


John Thompson-Kennicott de-ionisation plant at the 
North Wilford Power Station of the Central 
Electricity Authority producing 75,000 gallons of 
treated water in 14 hours for high pressure water 
tube boilers from Nottingham Corporation Town 
supply, consisting of : 


Cation Exchanger. 

Scrubber. 

Weekly basic Anion Exchanger. 
Final Mixed Bed De-ionisation unit. 


Water produced by the Kennicott De- 
ionisation process is of better quality than 
the distilled water normally obtained from 
evaporation. De-ionisation plant in the 
majority of cases involves less capital 
outlay and lower operational costs than 
any other method of producing water of 
ae this purity. 

Plants can be made ranging in capacity 
from 100 gallons per hour to many 
thousands of gallons per hour. 





LTD WOLVERHAMPTON 


KO/2 






The Wilson Double Pass Economic Boiler has additional heating surface 
provided by a return pass of smoke tubes to the front of the boiler. 
This arrangement not only gives a high efficiency, but makes a very 
compact unit, self contained and requiring no brickwork setting. As 
illustrated the boiler has a Thompson-Triumph travelling grate stoker 
and superheater, but other equipment can be furnished as required. 


Lefi Fusion welded boiler shells are examined by modern radiographic methods 


JOHN THOMPSON (WILSON BOILERS) LTD 
LILYBANK WORKS - LONDON ROAD GLASGOW E.1 


Gi/4 











Refractory Concrete floor in a non-ferrous foundry 


( Photograph by courtesy of the Anti-Attrition Metal Co. Lid.) 


You are invited to send for a 

copy of this booklet which 

gives details of the properties 

and application of 
REFRACTORY CONCRETE 

for HEAT-RESISTANT FLOORS. 


The Cement for Industry 


FOR SPEED - STRENGTH 





RESISTANCE +« REFRACTORINESS 
Manufactured by 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 
73, Brook Street, London W.1. Telephone: MAYfair 8546 










AP 3/1397 











EXPLORER OR FOOTBALL FAN, you can find looking When to change 

for Stanley a lengthy business if you don’t know over is the problem. 

where you’re going. The point comes when you _For example, the 

have to decide whether to carry on or change to kind of sum we are 

th lee. accustomed to do for 

penne, , : the benefit of steam users will show that a 2 per 
Rather like drying things by steam-heat. cent. rise in moisture content can call for an 
In many drying processes, it is common sense II per cent increase in the useful heat needed to 





to get rid of much of the water mechanically, get rid of it. 

leaving the minimum of steam-heat to finish the This is the kind of subject which we discuss 

job. in our bi-monthly publication called ‘* Topics.” 
In any particular process, squeeze rolls or In the next issue we are, in fact, discussing the 

presses, suction notches or hydro-extractors are profitable points of mechanical drying. Would 

more economical than steam-heat up to a point. you like a copy of the article ? 


Spirax-Sarco ita 


Please send a copy of the “ Topics” article 
on mechanical drying. 
NAME 


ADDRESS 
m £6458 


Spirax-Sarco Ltd. Cheltenham, Glos. Phone: Cheltenham 5175-76 London: 28 Victoria Street, SW1 Abbey 6101-3832 
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FROM EDWIN DANKS OF OLDBURY 


FOUR MAJOR ADVANCES 
You MUST SEE... 





ON STAND NO. D35 
FACTORY EQUIPMENT 
EXHIBITION 
EARL’S COURT 
APRIL 14th—19th 




















TUBE BOILER ROTARY CUP OIL BURNER 
A new and improved forced Turbine driven for optimum 
circulation boiler for H.P. hot efficiency in atomisation. 


water 


___ EDWIN DANKS & CO. Simms 
(OLDBURY) LTD. 


OLDBURY near BIRMINGHAM 
TEL. BROADWELL 2531 


EDWIN DANKS NEW THERMAL EDWIN DANKS NEW HANDIMATIC 
STORAGE BOILER STANDARDISED AUTO CONTROL 
Built to satisfy wide fluctuat- Designed to increase still 


ions in steam demand without 
change in firing rate or variation 
in steam pressure. 


further the performance of the 
world famous “Oldbury”’ Chain 
Grate Stoker. 













re 


FIRST of its KIND 











RELIABILITY & 
ACCESSIBILITY 


SECTIONAL © 
SUPERHEATERS 




















Our honbte n*Bolton-Gray’ 


ional Sopeiiieenen will 


[30 lton 3 OF anaes” = geen 


BOLTON’S SUPERHEATER & PIPE WORKS LTD. STOCKPORT 
Telephone STOckport 3604 (4 /ines) 
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GLENBOIG 
Hrebrichs 


FOR EVERY INDUSTRY 


BOILER FURNAGES| 
on Land and Sea 


GLENBOIG THE GLENBOIG UNION FIRE CLAY CO. LTD GLENBOIG,’ LANARKSHIRE, SCOTLAND 
EXPORT AGENTS GENERAL REFRACTORIES LTD GENEFAX HOUSE SHEFFIELD, 10 
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for ALL 
ENGINEERING 
SUPPLIES - 


COCKS, VALVES 

| GAUGES, ETC. 
HOP PACKINGS, JOINTINGS 
999. BELTINGS, VEE ROPES 
ostines OILS AND GREASES 
HOSES AND FITTINGS 


ETC... ETC 
LARGE STOCKS m KEEN PRICES 
Write or phone 
W.H. WILLCOX & CO. LTD. 


SOUTHWARK STREET, LONDON, S.E.! 











————— 
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ic - Oil Fired 
Fully Automatic 0i 
j ici iler Plant 
High Efficiency Boiler 
GUARANTEED 82-5% EFFICIENCY 















a 


A PRODUCT OF THE 


BABCOCK 


and 


WILCOX 
zg ORGANISATION 














A fully automatic Lome boiler designed in a 
range lb. steam from 1, to 18,000 per hr. (from 
and at 212°F). Its special three-pass design enables 
very high efficiencies to be obtained under ordinary 
commercial operating conditions. On many install- 
ations it exceeds 85”. 

Send for Publication No. 1628/3—The Steambloc Packaged Boiler. 








CLARKSON “PACKAGED’’ THIMBLE TUBE BOILER UNIT 
BATO/100. 980 lb. Steam per hour. Working pressure, 120 1b sq. in. 
Send for Publication 702—Clarkson Thimble Tube Boilers. 





ALL your packaged boiler requirements for process 
steam or hot water (and waste heat recovery) can be 
satisfied by Spencer-Bonecourt-Clarkson Ltd. Details 
gladly sent on request. 


SPENCER-BONECOURT-CLARKSON LTD. 


28 Easton Street, London, W.C.1 Telephone: Terminus 7466 























at eas. 


‘} 


Sager. so 








froils (td 


; in the new 


Nuclear Power Stations 


of the four stations now being built 
in the United Kingdom 





will be completely equipped with 


WIeLLY 
ELECTROFEEDERS 


This is only a part of the major feed pump work in hand for the 
electricity supply industry in this country and overseas, for nuclear and 
conventional fuel stations. 


. 
in tami tea Wl cans AEP en 


HUNTERSTON BERKELEY 

Twenty Weir Electrofeeders will be Six Weir Electrofeeders, each with 
supplied to the order of Simon-Carves an output of 1,000,000 Ib./hr. at 
Ltd. for the high and low-pressure 500 Ib./sq. in. and two Weir Electro- 
circuits in the steam raising units at feeders each having an output of 













Hunterston. The main high-pressure . 
units will discharge 447,600 Ib./hr. at iq 
800 Ib./sq. in. and the auxiliary 
high-pressure units 57,250 Ib./hr. at 
772 lb./sq. in. The main low-pressure 
pumps will discharge 658,300 Ib./hr. 
at 323 Ib./sq. in. and the auxiliary 
low-pressure pumps 85,000 Ib./hr. at 
264 Ib./sq. in. 


66,000 Ib./hr. at 410 Ib./sq. in. have 
been by John Thompson 
(Water Tube Boilers) Ltd., for the 
Berkeley nuclear power station. 


wbusidlcislibinnial bitin 


™ 


- ti 





G. & J. WEIR LTD. CATHCART, GLASGOW S.4. 
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REGD TRADE MARK 


TUBE H 
EXPANDERS 


FOR ALL PURPOSES 





4 ne eA 


As supplied to 
the Admiralty, Central 
Electricity Authority, 


Satara ts Sega wD idle 2 dire awe 
7 





Railways, Oil Re- 
fineries, leading Boiler 
Makers and Industrial ; 
users. 
: 














CHARLES WICKSTEED &@€ CO. (1920) LTD. KETTERING. Tel: Kettering 3113 
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Saves a layer— 
retains higher 
insulating qualities 


CAPOSITE is a ‘one-layer’ form of 
insulation. Used either as block or preformed 
section, there is no need to apply any 

type of heat resisting material before the 
main insulation. Yet National Physical 
Laboratory tests show that there is 

no increase of heat loss when CAPOSITE 

is applied direct. In fact, thermal efficiency 
has been rated as high as 98°,,, and even 
contact up to 1000°F. shows no tendency 

to shrinkage which would result in heat 
loss. Being made from the uniquely long- 
fibred South African asbestos known as 
Amosite, CAPOSITE is clean to handle, has a 
low breakage loss in transportation or 
storage, and its inherent strength 

enables it to be handled efficiently ir 

large size blocks and pipe section 


diameters and lengths. 


wi, _ CAPOSITE. 


Amosite Asbestos Biocks and Pipe Sections 


JUN } Write for full technical details to:— 


Capé THE CAPE ASBESTOS COMPANY LTD. 114 & 116 Park Street, London, W.1, Tel: GROsvenor 6022 
and at GLASGOw: Eagle Buildings, 217 Bothwell Street, Glasgow, C.2. Tel: CENtral 2175 
MANCHESTER: Floor D, National Buildings, St. Mary's Parsonage, Manchester 3. Tel: Deansgate 6016-7-6 
BIRMINGHAM: 11 Waterloo Street, Birmingham 2, Tel: Midland 6565-6-7 


NEWCASTLE: 19 & 20 Exchange Buildings, Newcastle. Tel : Newcastle 20488, 
TA 11017 
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Section of high efficiency multitubular dust 








Large induced draught fan under construction, 
Arbroath Works 


for grit and dust 
collection 

and 

boiler draught 





—- these are initials which have come to represent a wealth of experience in the 
manufacture of equipment both for trapping dust and grit and for 

— - . 
mechanical draught. Now, as a result of close collaboration between the 


two firms associated with these initials: 
PRAT-DANIEL (STANMORE) LTD., and KEITH BLACKMAN LTD. 


we can offer with undivided responsibility the perfect combination of 
specialised plant for boilerwork and other industrial requirements 


comprising : 
* Made under licence from High efficiency MULTITUBULAR DUST COLLECTORS 
The Aerotec Corpn., U.S.A ELECTROSTATIC PRECIPITATORS * 
When it involves GRIT, DUST and | INDUCED and FORCED DRAUGHT FANS 


BOILER DRAUGHT (including the highly efficient Type AR aerofoil section bladed, centrifugal fans) 


Conact KEITH BLACKMAN LTD., Mill Mead Road, London, N.17. Tel: TOTtenham 4522 


and at BIRMINGHAM - BRISTOL - GLASGOW - LEEDS - LEICESTER - MANCHESTER - NEWCASTLE-UPON-TYNE 


TAC ioso# 835 





3 


PAS 
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‘ Saviad MON :: 
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LONDON OFFICE 


* BRETTENHAM HOUSE 


S 


Every installation by Wards, large or 


mall, intricate or straightforward, 
is the result of careful planning 


by experts. The final system, for 


steam, air, or water, is the best and 


the most economic solution to what 


ever pipework problem is presented 


THOS. W. WARD LTD 


INDUSTRIAL PLANT DEPARTMENT 
ALBION WORKS - SHEFFIELD - PHONE 26311 (EXT. 212) 


STRAND - 


w.c.2 PHONE - TEMPLE BAR 1515 





BT 28 








These are some of the 
slime-forming organisms 
which cause loss of 
efficiency and 
blockages in industrial 
cooling water systems 
by fouling heat- 
transfer surfaces, 
filters, pipes, storage 
basins and cooling towers. 
Organic growths can be 
controlled by chlorination, 
a simple method which 
increases efficiency and 
reduces to a minimum the 
interruption of plant 
operation. For advice on 


the application and handling 


of liquid chlorine and 
hypochlorites, consult: 


IMPERIAL CHEMICAL INDUSTRIES LTD., LONDON, 
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Liquid and 
Solid Fuel 
Technologists 


Shippers and 














Distributors ' 
— ! 
: 
| . . : 
| Judd Budd Limited i 
| 
| 9 COPTHALL AVENUE - LONDON - EC2 - Telephone: National 9131-6 | 
| 
ORES ES SN ec eS Ce | 
a” 


high pressure 
forged steel 


Late valves 


ERMETO Gate Valves are re- 

commended for use with a wide variety of 

fluids at pressures up to 2,000 p.s.i. They are 

fitted with ERMETO High Pressure Joint end 

connections to suit N.B. pipe sizes from 

} in. to 1} in. 

Particulars of full technical details and prices . (s 
gladly sent on request. 


ERMETO. VALVES AND COUPLINGS 


BRITISH ERMETO CORPORATION LTD., BEACON WORKS, HARGRAVE ROAD, MAIDENHEAD, BERKS 
Tel: Maidenhead 2271/4 


= 
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DO YOU KNOW YOUR 


PRESENT STEAM 
‘ RAISING COSTS? 


May we investigate without charge? 


TURBINE FURNACES 


burning small slack coal efficiently 
and smokelessly will show a definite 
saving in steam raising cost. 


7 THE TURBINE FURNACE COMPANY LIMITED 
: 238b, GRAYS INN ROAD, LONDON, W.C.I 
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Among the country’s largest industries 
using CRANE giant valves are: 

Esso Petroleum Co. Ltd - British Nylon 
Spinners Ltd - Imperial Chemical Indus- 
tries Ltd - Firestone Tvre & Rubber Co. 
Lid Reed & Smith Ltd - ‘Shell’ 
Refining & Marketing Co. Ltd « Pfizer 
Lid 


* 
* 
* 


* 
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“So Crane giant valves 
help me 


make my salad!” 





URPRISING, Mrs. Hepplewhite, but true. That lettuce strainer you're 
ee is made from “Alkathene’’—an I.C.I. material which Crane 
valves help to produce. I.C.1. use Crane giant valves in the early pro- 
cessing stages—and like many another firm find them completely 
trouble-free. The giant valve is just one among a whole range of Crane 
valves, from }” to 24”, each with a tradition of reliable service. What- 
ever you're making, keep Crane in mind—for valves you can bank on. 


CRANE 


VALVES OF BRONZE, CAST IRON AND CAST STEEL 


CRANE LTD., 15-16 RED LION COURT, FLEET STREET, LONDON, E.C.4. WORKS: IPSWICH 
Branches: Birmingham, Brentford, Bristol, Glasgow, London, Manchester. ay 
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For clean 


HEAT... 


_—_ 


Jn | 
4 ; 


a 


... For CLEAN heat, there must be, as nearly as 
possible, complete combustion of suitable fuel. 


HARGREAVES operate a free Technical Advisory Service, 
backed by comprehensive laboratory facilities, to advise 
upon the appropriate fuel and potential economies in its use. 
In other words, how to get more heat for less money. 


HARGREAVE S&S have the: know-how ’” 


FUEL DISTRIBUTORS Hargreaves (Leeds) Ltd, Bowcliffe Hall, Bramham, 


Boston Spa, Yorkshire. (Phone Boston Spa 2081) 
(id) 103390 Leeds, London, Newcastle, Hull, Goole, Blackburn, Mansfield, Scarborough, Huddersfield and Glasgow. 











xl Engineering and Boiler House Review, April, 1958 



















for INDUSTRY : 


In Foundries and Factories, Power Stations and 
Transport Systems, the power that supplies the 
ever-increasing demands of industry comes from 
coal and oil, the distribution of which, by road, 
rail and water, is an integral part of the Cory 
Organisation. 


Our Technical Advisory Staff are avail- 
able for consultation on all problems 
concerning the most effective use of 
these fuels. g 


CORY BUILDINGS, FENCHURCH STREET 
LONDON, E.C.3. Telephone: ROYal 2500. 





HOPKINSONS SOOT BLOWERS 


at a Continental Power Station 


Long Retracting Blowers, 
, sequence-controlled 


a 


The photographs show our 
soot blowing equipment 
installed at a notable power 
station in Holland. 





he arte stn nent 


Our sequence-controlled blowers 
give continuity in operation, 





= @ = § accuracy of control and 








~. characteristic ‘Hopkinson’ 
reliability in performance. 

A complete range of equipment 
is available for every type of 
water-tube boiler installation. 
Photographs by courtesy of 
Provinciaal Noord-Brabantsche 
/ § Electriciteits Maatschappij 









Rotary Soot Blowers 


Soot Blower Cubicle 


ose 













@ HOPKINSONS LIMITED - HUDDERSFIELD 


FFICE i4 NORFOLK STREET STRANI ww ¢€ «2 







































iy 


Three 9 6° dia. Cochran Sinuflo Economic boilers having a total oil-fired duty of 38,000 lbs. of steam per hour 
at 250 ).8.4 








Four Ruths steam storage accumulators, 12’ 0” dia. x 64 0” long, 250 P.s.1. maximum working pressure. 


> 
i 


+n. SINUFLO 


> 


3 





ECONOMIC 


_ ONE MILLION POUNDS PER HOUR 





Steam at the rate of one million 
pounds per hour is supplied for 
test purposes at the works of 
Bristol Aero-Engines Limited by 
Sinuflo Economic boilers and 
Ruths steam accumulators made 
by Cochran & Co., Annan, Ltd. 
At this high rate of steam flow, no 
pressure drop is reflected back to 
the boilers and no change is 
necessary in the boiler firing rate. 
Similar plants, usually much 
smaller, are applicable to any 
steam-using industry where 
severe fluctuations in steam de- 


mand present a problem. 





ACCUMULATORS 


Cochran & Co., Annan, Ltd., Annan, Dumfriesshire, Scotland and at 34 Victoria Street, London, S.W.! 








TAS CH.6!4 





New Smoke Densitometer and Alarm 
complies fully with British Standards 


The Clean Air Act of 1956 calls for limitation of the emission 
of dark smoke (No. 2 Ringelmann or darker). This new 
Lancashire Dynamo smoke densitometer and alarm is not 
only an economical alarm unit which will ensure compliance 
with the Act but, by the addition of an indicator or recorder 
unit, it becomes a smoke densitometer for better combustion 
control and lower fuel costs. 


This equipment is the first of its kind to carry the 
British Standards Institution’s ‘‘Kite Mark”, which 
indicates independent certification of compliance with 
BS.2740/56 or, plus the appropriate indicating instru- 
ment, with BS.2811/57. 


Note these Features 


@ WEATHERPROOF CAST IRON HEAD UNITS WITH STAINLESS STEEL FITTING 
AND EASY ACCESS FOR LENS CLEANING. 


@ FULLY SERVO STABILISED LIGHT SOURCE PLUS “FAIL TO ALARM” CIRCUITS 
FOR CONSISTENT OPERATION. 


@ FULL RANGE OF ACCESSORIES INCLUDING CHIMNEY AND FLUE FITMENTS, 
INDICATORS, RECORDERS, ALARM BELLS AND HORNS, LENS CLEANING 
BLOWERS, SPECIAL CABLING AND MANY OTHERS. 




















. 








Calibration check by manual insertion of check slide 
or, in lower illustration of head with remote stan- 
dardising unit, by push button from main unit. 








Printed circuit in main unit and head fcr rugged- 
ness. Head unit circuit easily removed without dis- 
turhbing mounting of unit on stack. 


LANCASHIRE DYNAMO ELECTRONIC PRODUCTS LTD 


evecrronic) RUGELEY, STAFFORDSHIRE, ENGLAND 





Manufacturers of Britain's widest range of industrial electronic equipment 


EQUIPMENT One of the Lancashire Dynamo Group of Companies 
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TENSION 








P.F. Coal Pipes at Tilbury Power Station 
Photograph by courtesy of the C.E.A. 


For loads up to]4 tons and 
pipe movements up to i8’. 


High-pressure steam piping is subject to wide variations in ; 
temperature, which produce considerable expansion and contraction. 
Unless the pipe supports can absorb and compensate for this 
movement, severe stresses are set up which may result in fracture. 
The “ Con-Ten ” Pipe Support is designed to cradle any type of 

piping with constant tension under all conditions, throughout 

the range of movement. “Con-Ten” is installed, with — 
eminently satisfactory results, in power stations, oil refineries, chemical 
and industrial plants throughout the world. 


GON-TEN 


CONSTANT TENSION PIPE SUPPORT 


British Potent No. 474008 U.S.A. Patent No. 2129320 








BRITISH INDUSTRIAL ENGINEERINGjJCOMPANY (STAFFS) LIMITED 
HAINGE ROAD, TIVIDALE, TIPTON, STAFFS TEL TIPTON 1222 
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RADIANT WATER TUBE BOILERS 





FOR :— 
FLATS 
OFFICE BLOCKS 
HOSPITALS 
UNIVERSITIES 


AND 


ALL 
INDUSTRIAL 
PURPOSES 





ANY FUEL 
ANY PRESSURE 








7 million B.Th.Us. per hr. Shop Assembled, B.S.F. type Boiler being loaded on vehicle. 


STEAM OR HOT WATER STANDARD OR PACKAGED 


Delivered assembled or in sections as required 





* Please write for further particulars 


BOUELLAT ENGINEERING 


LIMITED 


BONDWAY HOUSE, BONDWAY, LONDON, S.W.8 





Telephone: VICTORIA 9851 Telegrams: BOUELLAT, LONDON-SW8 
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if boiler 

efficiency 

is your 
concern... 










HYDRAZINE 


« = > > AND ~ 
You will want to have the new, WATER TREATMENT 


authoritative book of the Inter- 
national Conference on * Hydrazine 
and Water Treatment’ published by 
Whiffen & Sons Ltd. 

This valuable book contains full 
details of the 1957 Conference 
proceedings. The contributions 
range from theoretical background 
on the reaction between hydrazine 
and oxygen to practical experience in 
Power Stations and Heating Systems 
in Great Britain, Germany, America, 
France and Italy. 





‘Hydrazine and Water Treatment’ 


is published at £1. 1. 0. 
The book also includes details of the 


instruments for measuring oxygen or 
hydrazine shown at the Conference 
Exhibition. 


. Order Form e 

® To: Whiffen & Sons Ltd., Fison House, 95 Wigmore Street. sd 

WHIFFENS : ch : 

ig atone onal @ Please send......... copy copies of the first impression 7 

_ & Somber of th e of ‘Hydrazine and Water Treatment’ 

Fisons Group of Companies at one guinea each. (Add 2/6d. for e 4 
. © packing and postage in U.K.) e ; 
cnemicais . + ‘ 
EER SPS a ie Dl AP ER a i 
. . eeececs * : “ 
for industry allied Siecle i Ldaaniabed datalashccinitscaeadss aikids * ; 
WHIFFEN & SONS LTD., FISON HOUSE ® address | € ‘ 
re See. ae ee Qe en esseenersenteseenssssesenenesesensensacensaensenseeanenerecs e ig 
Telephone: WELbeck 5500 Signature 4 
Telegrams: Whiffen Wesdo London . Aa Se as et cae ° ti 

@ * Remittance Enclosed. Please invoice us £..................... e 

@ * delete as required ® 


@eeceeeeesoeooeoeoeeeeeeeeee 
WOW 240 





SUMS tates iid 
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job 


isa push-€¢) OQ @OOO 


with the CLYDE system 










UNIFIED LECTRAMEK 
CONTROL SYSTEM 

most efficient yet devised. 
Considerable savings in initial 

cost and valuable boiler room space 
have been achieved by this new 
system of electrical control which 
works in conjunction with the 
Clyde Lectramek Soot Blower * 

- the original blower employing a 


uni-directional motor. Control is TH 


BLOWER 
exercised from a small panel which 
indicates all essential information 
to the operator. 


constru 
The re 
mechanicall 
blower A 
on the 


Further information is o the 







‘ K +a . 
SHLD S 
SOOT BLOWER p 

EQUIPMENT given in our publication 


No. CBL. 1954 which will 
be supplied on application. 


stopping 


AND THE CONTROL PANEIL 
Simple contr ‘ pavnee th 


automatic seque 


on this 


little s¢ 





CLYDE BLOWERS LTD - CLYDEBANK - SCOTLAND - Tel: Clydebank 2161/4 


# Over 5,000 blowers of this type in use all over the world 





















~ easily arrested at low 


The Government's Clean Air Bill We have recently joined the Dun- 
ford & 


immediate benefits to clients are 


has now put dust into its correct Elliott Group and_ the 


perspective—it is no longer just a : : : 
: highly competitive prices, Labora- 
nuisance or just a problem— it is 


a DANGER to health and equip- 


ment, and it must be removed 


tory and Test Plant Facilities and 
first class After-Sales Service. 


The THERMIX range 


of products includes : 
rhe problem of installing new or 


* 

replacing old dust recovery equip- AIRMIX 

ment is now facing many industrial Wet De-duster Self-Induced 

managements. New plant can be Spray poate 

very costly especially if the scheme 

is not approached properly from Multi-tub Rey es Colfecte 

the outset ju - s ectors 
BAG FILTERS 

Thermix Industries Ltd. are . 

pleased to make available their CYCLONES 

many years’ experience in selecting 7 

the most economical and technic- ta ecemraries VALVES 


ally suitable system of dust control ; ; 
We should welcome the opportunity to 


demonstrate our test plant in which clients 
m observe the behaviour of their mater- 
ials at pilot plant level. 


and recovery for each duty from 
their extensive range of equip- 


ment, 


Thermix House. Aing ton-on- Thames, Surrey. Tel phone K ingston 8q16 6 lines 














a sineunidinsiiieetetieetdtiaieemsnenen ONE OF THE DUNFORD & ELLIOTT GROUP 
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ADVISORY SERVICE. 
Write for free expert 
advice on your particu- 
lar rust problems, and 
for colour chart and 
leaflets, etc. 
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L WAS PAINTED WITH 


‘NORUSTO’ 


METAL PRESERVATIVE PAINT 


If only poor Jack had been given a coat of Norusto, 
he too could have withstood the elements. One 
look at metal surfaces treated with Norusto tells you 
just how well they do stand up to life—the damp in 
the air, the salt of the sea, the strong fumes of 
chemicals, and so on. Norusto is in various colours 
and grades, and is the answer to any metal painting 
problems. 


METAL PRESERVATIVE PAINT 








SOLIGNUM LTD., DAGENHAM DOCK, ESSEX 






















HOLMES- 
ROTHEMUHLE 


MULT!-CELL 
CYCLONE DUST 
COLLECTOR 


A very large percentage of atmospheric 
pollution arises from the stack emissions 
of hand, stoker and pulverized fuel 
fired boilers, and it is in this field 
especially that the Multi-Cell Cyclone presents 
an inexpensive and efficient solution to 
many ofthe problems involved. 


For full details write for a copy 
of Publication No. 68/13 





2K EXTREME ECONOMY IN SPACE 
OCCUPIED. 


*k LOW INSTALLATION, OPERATION 
AND MAINTENANCE COSTS. 


* HIGH EFFICIENCY AT MINIMUM 
PRESSURE LOSS. 






w. Cc. HOLMES & CO LTD 
Gas Cleaning Division, Turnbridge, Hudderstieid 
Telephones: Huddersfield 5280 London: Victoria 9971 Birmingham: Midland 6830 


8886-2 











HOT DUST REMOVAL 


Also GENERAL SURFACE 

by— BVT CLEANING 
O42 <a | 
| | 





“BRITISH VACUUM | CBRITISH VACUUM CLEANER™ ) 





MODEL T.87 


DUAL-PURPOSE VACUUM CLEANING PLANT 
@ Fitted with water-cooled primary container. 

@ Easy to manceuvre. 

@ Equally suitable for use with a pipe line. 

. 


Special tools for special requirements. 








THE BRITISH VACUUM CLEANER and ENGINEERING CO. LTD. (Dept. 67), TERMINAL HOUSE, 52 GROSVENOR GARDENS, LONDON, S.W.! SLOane 9975/8 
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FOR DISTRICT HEATING and INDUSTRIAL PLANT REQUIREMENTS 


LA MONT HOT WATER BOILERS 


HIGH, MEDIUM and LOW PRESSURES 





Two 15 million B.T.U.s/hr. high temperature LA MONT Hot Water Boilers installed in Bedfordshire to the design 
and to the requirements of the Chief Mechanical and Electrical Engineers Division of The Ministry of Works. 


LA MONT Hot Water Boilers are the most efficient, flexible and compact units 
available for industrial heating and district heating requirements. 


‘ Suitable for coal, oil, creosote pitch or gas firing and for utilising the 
waste heat in flue gases from all kinds of industrial processes. 


7 LA MONT STEAM GENERATOR LIMITED 
HEATHER PARK DRIVE, WEMBLEY, MIDDLESEX 


3 Telephone: WEMBLEY 862! 


SAREE OAS der Bet 


Wie. 
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INSULATION 
INVESTMENT 













. 
b e g l n os SEE OUR EXHIBIT | 
eae 


etc ae 


with 
N 


EARLS COURT 


APRIL 14-19 
1958 





FACTORY 
EQUIPMENT 
EXHIBITION 











ewalls 


The post-war period has seen much industrial expansion. 
In terms of thermal insulation this has meant an 
increasing demand for more efficient insulation to cover 
all the temperature ranges of present-day industry. In 
fact we now provide insulation for temperatures as low as 
minus 300°F up to over 2000°F. The development of 
such products as Newalls 85% Magnesia and Newalls 
Newtempheit Insulation has proceeded hand in hand with 
improvements in insulation practice. Experience in 
many large industrial contracts, coupled with the work of 
This photograph shows NEWALLS (Regd. Brand) our Research Laboratories, has found us equal to any 
85% Magnesia sections being applied to pipework. new problem. In many power stations, oil refineries, 
industrial power plants, large cold stores and chemical 
plants, you will find evidence of the wide experience we as 
the country’s largest thermal insulation manufacturers 
and contractors, have built up in half a century of 
operation. Based on this experience we offer free 
consultation on any aspect of insulation. 





we 


Where there’s a problem of insulation \\ | Or Wi / C G 
there’s a job for 4 \ (G \\ ral y A Ss 





NEWALLS INSULATION COMPANY LTD. Head Office: WASHINGTON, CO. DURHAM 


A member of the TURNER & NEWALL ORGANISATION 


Offices and Depots at LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE, 


BIRMINGHAM, BELFAST, BRISTOL & CARDIFF. Agents and Vendors in most markets abroad. 
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Controlling the oxygen content in boiler feed 
water to prescribed limits can be accomplished 
by modern instrumentation based on electro- 
chemical methods. The W&T dissolved oxygen 
recording equipment offers the following 
advantages :— 


(1) Provision of a permanent 
record. 


(2) Proven robust commercial 
instrument. 


(3) Check against irregularities 
in the system. 


(4) Check against inefficient 
operation of de-aerators, 
regenerative condensers and 
air extractors. 


(5) Rapid response to oxygen 
changes, provision of daily 
operating data not available 
by periodic testing. 








THE Wel 
DISSOLVED OXYGEN 


RECORDING EQUIPMENT 





J 








WALLACE 
TIERNAN 


LIMITED 


POWER ROAD «- LONDON W4 


Send for Technical Publication $.196 











Brown-Riley Series 50 Pulverisers are the result of some 
thirty years of development and research in the 
pulverising and firing of bituminous coals. 


The use of Tungsten Carbide Pulverising Elements has 
increased their life enormously and the introduction of 
the preliminary crusher drier has enabled the through- 
put to be maintained even when handling high moisture 
coals. 


After extensive trials some thirty-five of these Mills are 
now in production for the Country’s Central Power 
Stations, and full technical details as to their application 
to other Industrial Boiler Plants are available upon 
request. 


JOUN BROWN DAD BOULERS Ltd 


WHITECROOK 


8, THE SANCTUARY, 





CLYDEBANK GLASGOW 
London ice: 
wanthemeree, LONDON, S.W.1 
































All assisted-circulation steam generators (whether 
nuclear-powered or fossil-fuelled) must have cir- 
culating pumps. 

Hayward Tyler glandless circulating pumps are 
designed to work continuously in high pressure, 
high temperature systems where no leakage is 
permissible. They have already proved themselves 
in power stations for the C.E.A. and the 
U.K.A.E.A., and in Eagle Oil tankers fitted with 
La Mont type boilers. 


HAYWARD TYLER 


& CO, LTD., LUTON ENGLAND LUTON 6820 


LONDON OFFICE: SALISBURY HOUSE, 





FINSBURY CIRCUS E.C.2 NATiona! 








OIL FIRED BOILERS for 
Thames Board Mills Ltd. 


LARGEST MANUFACTURERS OF 


EVAPORATION . . 150,000 Ibs. per hr BOARD IN THE BRITISH ISLES 
STEAM PRESSURE 600 Ibs. per sq. inch 


STEAM TEMPERATURE 800 F 













TWO BI-DRUM radiant heat oil-fired units are 
being installed in the Warrington Mill of the above 
Company, additional to twocoal-fired boilers already 
supplied. The boilers have fusion welded drums, 
superheater economiser and balanced draught plant 
and integral de-superheater for steam temperature 
control, together with fully automatic boiler control. 
The contract includes oil-firing equipment, main 
steam, feed and blow-down pipework. 


Cluke Chapman STEAM GENERATING PLANT 


CLARKE, CHAPMAN & CO. LTD., VICTORIA WORKS, GATESHEAD, 8, CO. DURHAM. London Office: DUNSTER HOUSE, MARK LANE, E.C.3. 
Glasgow Office: 116 HOPE STREET, GLASGOW, C.2 Manchester Office: 8 KING STREET, C.2 
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E{|LIOTT 


GOMPREHENSIVE INSTRUMENTATION 
for Fuel Efficiency 











Photographs by courtesy of the Ministry of Works. 


The modern boiler house at the National Physical 
Laboratory at Teddington where Elliott Instruments 
have been installed on the control panel (inset). 


The Elliott Organisation manufactures complete instrumentation 
for power plants, including installation and panel building, for the measurement 
of temperature, pressure, level, B.Th. U., steam flow, CO, analysis etc. Automatic Boiler Control 
Systems are engineered in conjunction with James Gordon & Co. Ltd. The advice and 
assistance of experienced Elliott engineers is available for the solution of individual problems. 


Visit Elliott Stand 403 at the International 1.A.E. Exhibition 


ELLIOTT BROTHERS (LONDON) LIMITED, CENTURY WORKS, LONDON, S.E.13 (TIDEWAY 1271) 














A MEMBER OF THE ELLIOTT-AUTOMATION GROUP 
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The Boiler 


with outstanding advantages in eaae j 
EFFICIENCY » ECONOMY * COMPACTNESS ce 
VERSATILITY + EASE OF MAINTENANCE = 








(1) Performance of an oil-fired FRASER BOILER 
supplied to the British Admiralty showed 79.81 per oOo 
cent. efficiency. (2) Fuel consumption is low. (3) Less ee 
floor space is needed. (4) Adaptable for all fuels | 0 nN 
from oil to nutshells. (5) All parts easy of access. wae, ~ 
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You will be welcome at the 1958 Instruments, 
Electronics and Automation Exhibition. 


MORE THAN 250 BRITISH MANUFACTURERS will be show- 
ing the latest and most comprehensive range of exhibits. 
OVER 100 OVERSEAS EXHIBITORS will be displaying their 


achievements in the rapidly developing fields of 
instruments, electronics and automation. 


Note the date NOW. 


1.E.A.— the exhibition no progressive industrialist can 
afford to miss. 


10 a.m. — 6 p.m. daily (Until 9 p.m. Fri. 18th & Wed. 23rd April) 








Mlustroted Literature Free on request. 


TIT we 


BROMLEY.BY-BOW LONDON E 3 


the 1.E.A. Exhibition. Further information regar 
ing both conference and exhibition will be gladly 


A rr re will be held throughout the period of 
supplied by the organisers: 


INDUSTRIAL EXHIBITIONS LIMITED 
9 ARGYLL STREET, LONDON, W.1. Tel: Gerrard 1622 
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BOILER - FEED PUMPS 


=”, 


Electrically driven Sulzer Boiler Feed Pump 
£ 


Output 650,000 Ib. per hour at a pressure of 
1242 Ib. per square inch. Temperature 260°F. 





one of nine units for 


MARCHWOOD POWER STATION 
of the 


CENTRAL ELECTRICITY AUTHORITY 





SULZER BROTHERS LIMITED HAVE OFFICES AT — WINTERTHUR PARIS . NEW YORK MADRID - CAIRO - RIO DE JANEIRO - BUENOS AIRES - KOBE - LISBON ~ JOHANNESBURG - MEXICO CITY 
Representatives ot — BRUSSELS MILAN AMSTERDAM COPENHAGEN OSLO ~- STOCKHOLM - HELSINKI ~ ATHENS - ISTANBUL - ALGIERS HAIFA - BOMBAY KARACHI COLOMBO 
SINGAPORE BANGKOK RANGOON SAIGON MANILA MONTREAL BOGOTA CARACAS SANTIAGO (CHILE) Lima LA PAZ ~ STONEY MELBOURNE - WELLINGTON VIENNA 









Controlled support is always important — 
especially where pipes are concerned. Hap- 
hazard suspension methods are usually 
unsatisfactory and rarely safe. Pipe move- 
ments result in weight transfer giving ise 
to dangerous stresses and strains at terminal 
points and joints. Where pipelines are sub- 
jected to high temperatures, freedom from 
weight-stress is substantially minimised 
by installing the VOKES GENSPRING 
CONSTANT-SUPPORT HANGER 
(Top Right). Scientifically designed and 
constructed, light and compact, they are 
available for loads of up to 30,000 Ibs. over 
a range of movement up to 12”, giving 
complet: control. 

With the weight of the pipe accurately 


DEPT. 3/4 VOKES GENSPRING LIMITED - 
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Complete control with Pre-engineered Pipe Hanging 


balanced, costly equipment is protected, at 
all times. Where less accurate control 
of stresses is acceptable, the VOKES 
GENSPRING VARIABLE-SUPPORT 
HANGER (Bottom Right) will compensate 
for vertical movement. 

With rated loads up to 5,418 Ibs. they give 
« wide selection of support up to a maximum 
of 6” spring deflection. Quickly installed 
and easily moved to new positions, as often 
as required, they have a wide variety of appli- 
cations. For inaccessible and awkward 
positions, such as where headroom is low, 
special adaptions are available. Send for the 
two Vokes Genspring catalogues. They will 
enable you to select the type of suspension 
best suited to solve your own piping problem. 
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BOILERS 


In addition to the larger units installed in many modern power stations at home and abroad, 
Yarrow Boilers have been supplied to meet the requirements of all classes of industrial plant. 
The illustration shows three of the four boilers installed at the Germiston Works of Messrs. 


National Chemical Products Limited in South Africa. 


Y An ik QW 





YARROW AND COMPANY LIMITED - SCOTSTOUN : GLASGOW W.4 


Telephone: Scotstoun 2228 
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2 DANFOSS CONTROLS 


which mean 
improved economy 
and convenience 









THE DANFOSS THERMOSTATIC 
RADIATOR VALVE, TYPE RA 


gives the most effective regulation since it 
is mounted directly on to the radiator and 
controls the temperature in every room 
independently. Every degree of ‘‘ super- 
fluous "’ heat, which is saved, means 6 per 
cent. fuel saving and since the temperature 
can be determined as desired by using a 
Danfoss thermostatic radiator valve, this is 
a certain means of reducing fuel expenses 
and making living more comfortable. 


Now also for steam. 


Normal design with fixed phial. Further- 
. more it can be supplied with a capillary 
tube and loose phial, which is necessary in 
cases where the natural air circulation 
around the radiator is hampered, or in a 
special design for covered radiators. 










ROOM THERMOSTAT, TYPE ST-V AND ST-K 


—with or without a thermometer—is the cheapest form 
of regulation. It is intended for the automatic, electrical regulation 


of the temperature for gas and oil heated plants, ventilation plants, 
etc. 





















Type ST-V closes at rising temperatures. The contacts 

are made of pure silver and the electrical breaking capacity is:— 
max. 440 v. 4 amps. A.C. 

max. 250 v. 0.2 amps. D.C. 


The standard temperature range is from 40° F. to 80° F. 


and the thermostat is supplied with an adjustable differential of 
1° F. to 3.6° F. 















Type ST-K has the contrary contact effect—which means 
that it closes the circuit when the temperature falls. It is used 
when *‘ cooling '’ is required for instance in air conditioning and 
ventilating plants. Type ST-K has the same electrical data and 
yy as ST-V, but the standard temperature range runs from ything u,, 

59° F. to 95° F. and has a fixed differential of 1° F. " wee 










control 


Please ask for our literature 


AUTOMATIC CONTROLS AND EQUIPMENT 
13 Queensway, London, W.2 Telephone: BAYswater i633 





RGYIRCCTIRG and) 


~ BOILER HOUSE REVIEW 



























THE OLDEST ESTABLISHED STEAM ENGINEERING PUBLICATION 


4 

‘s Fe ° ° Gonilent 
= VOLUME 73. No. 4 

4 2 





APRIL 1958 
a Page 
4s EDITORIAL NOTE annie 
4 POINTS AND POINTERS ; i A: ue 106 
ADDITIONAL POWER AND WATER FOR THE STATE OF KUWAIT a in. Se 
3 A LARGE COAL-HANDLING PLANT WITH EXTENSIVE APPLICATION OF 
3 FLUIDRIVE . , oe : as 
, POWER PLANT ENGINEERING DURING 1957 ; na 119 
275-MW TURBO-ALTERNATORS si ; * 124 
‘ PULVERISED-FUEL FIRING OF SHELL-TYPE BOILERS » ke 
AN IMPROVED SINGLE-PHASE MOTOR ; 128 
INSTRUMENTS, ELECTRONICS AND AUTOMATION EXHIBITION is 130 
LATEST POWER PLANT PATENTS 138 
; NOTES—PERSONAL AND INDUSTRIAL ih 142 
The Editor will be glad to receive and consider original 
contributions, correspondence, etc., of a suitable nature 
for publication. Stamped and addressed envelopes should be 
enclosed for the return of any matter considered unsuitable 
Published monthly by 
ENGINEERING REVIEW PUBLISHING CO. LTD. 
. 19-20, NOEL STREET, LONDON, W.I 


Annual Subscription Rate, 40s., including postage. 


Telephone Telegrams 
Gerrard 881! ** Farsighted, Wesdo London "’ 
RATE APRA RT ELEN Pe 9h RR OS WABI SRT ORE 




















eed 
ee Ty i i a ‘iran 
mt; 
" tt v 


"= 
Ech 


ay 
J —) i] ; ¥ 


, Cy asere: 
By ee 











The whole of the boiler plant for the new 
Barony power station (South of Scotland Electricity 
Board), comprising four 150,000 lb./hr. pulverized- 
coal-fired boilers, and the whole of the coal and ash 
handling equipment, are of BABCOCK design and 
manufacture. 





Outst 
its ability to u 
putty-like and 
the coal-washi 


ing feature of this installation is 
s fuel,““washery-slurry”— a wet, 
eviously unusable by-product of 
lants. 

















This has been made possible through the de- 
ment by Babcock & Wilcox of new, economic 
ds and equipment for the handling and 
ration of “washery-slurry” for use as a boiler 
one of many BABCOCK contributions to 
nal fuel economy. 


BABCOCK HOUSE, 209 EUSTON RD., LONDON, N.W.1 





BABCOCK & WILCOX LTD 
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FUTURE DEVELOPMENT OF NUCLEAR POWER 


bey rapid progress which has been made by Great Britain in the development of nuclear power for peaceful 

purposes was discussed on March |8th, by Sir John Cockcroft in this year’s James Forrest lecture, which 

he delivered at a meeting of the Institution of Civil Engineers. In his opening remarks Sir John described 
some of the advances that have been made since the publication, some three years ago, of the Government 
White Paper setting out provisional plans for the construction of nuclear power stations capable of generating 
1,500 to 2,000-MW of electricity by 1965. These plans were based on a conservative forecast that improvements 
in reactor design would possibly enable the output from the initial group of C.E.A. stations to reach a figure of 
100-MW or even 200-MW, compared with the 70-MW of Calder Hall. 

Subsequent research and development work has made possible a considerable increase in the size of the 
gas-cooled graphite-moderated reactor and correspondingly, an increase in the amount of uranium fuel in each 
reactor. Furthermore, by raising the temperature of the fuel element surface from 410 to 425 deg. C., as the 
result of a 50 per cent. increase in the pressure of the CO, coolant, and by incorporating improvements in the 
heat transfer surface, the amount of heat that can be extracted from each ton of uranium has been more than 
doubled. By incorporating improvements such as these in the design of the plant for the first four stations now 
being built for the Electricity Board, outputs of 275 to 500-MW have been allowed for, instead of the 100-MW 
or 200-MW envisaged in the White Paper. Thus, the overall programme has been increased to between 5,000 
and 6,000-MW. 

So much for progress to date. But what will continued progress achieve in the immediate future ? 
Obviously there will be considerably greater outputs per reactor. Even now it is possible, as pointed out by 
Mr. A. L. G. Lindley of the General Electric Company in a recent speech which he made at Erith, to construct 
a single reactor capable of a net electrical output of 400-MW. Therefore a two-reactor station would have an 
output of 800-MW. What effects are the increased outputs of these larger reactors likely to have on the nuclear 
power programme of this country ? It is obvious that a lesser number of nuclear power stations will be needed 
to meet the requirements of the current programme. In addition to the four (Berkeley, Bradwell, Hunterston 
and Hinkley) already ordered, and whose collective output will be |,400-MW, only another six 800-MW stations 
instead of the eighteen or twenty stations originally allowed for in the White Paper, would be needed to satisfy 
the required output of 6,000-MW by 1965. This would result in a very considerable reduction in the cost 
per MW of output, and also of the cost per unit sent out—thus closing the gap between the cost per unit of 
nuclear power and that of conventional power. 

As regards future reactor developments, it may be remembered that the 1955 White Paper suggested 
that the second stage of the U.K. nuclear power programme might allow for the use of liquid-cooled reactors. 
In this connection, Sir John Cockcroft explained in his lecture that during the past three years at Harwell they 
had carried out a detailed design study on the sodium-graphite reactor, and a research study on the pressurised- 
water reactor. The former has the potential attraction of a high outlet coolant temperatures—of the 
order of 500 deg. C.—with correspondingly high thermodynamic efficiencies of the order of 37 per cent. The 
system pressure is low because of the low vapour pressure of liquid sodium, whilst heat ratings of at least 10-MW 
per ton seem achievable with a cluster of small diameter uranium rods of uranium oxide fuel elements. So 
with these parameters, reactors giving at least 400-MW of electrical output would be possible. To set off 
against these advantages, the neutron economy of the reactor is poor, partly because of the absorption of neutrons 
by the sodium, and enriched uranium fuel of about twice the natural U 235 content would be required. Thus 
the cost of fuel would be high. More important still are the compatibility and safety problems of the reactor. 
Liquid sodium is not compatible with graphite, so they would have to be kept apart by pressure tubes surrounding 
the fuel elements. These tubes would have to be of zirconium or an alloy of zirconium, since steel absorbs too 
many neutrons. Finally, there is the safety and maintenance problems associated with liquid sodium. The 
possible economic advantages of the sodium-graphite reactor do not, therefore, seem to outweigh its serious 
development and maintenance problems. 

The pressurised-water and boiling-water reactors are the mainstay of the U.S.A. and Russian nuclear 
power programmes at present, so they cannot be lightly dismissed. The water-moderated reactors, however, 
have the disadvantage that enriched uranium fuel must be used. This fuel produced in any European country 
would be much more expensive than in the U.S.A. owing to the enormous scale of the U.S. diffusion plants- 
each of them uses 2,000-MW of electricity, the cost of which is only about one-third that of electricity to a 
European diffusion plant. 

In this country two future lines of development are being investigated. First, the development of the 
gas-cooled graphite-moderated reactor to the maximum of its considerable potentialities. Second, the possible 
advantages of a change to heavy water as a moderator. But the present phase of development in this country 
is already aimed at reducing the cost of nuclear power stations, to produce electricity more cheaply than by 
conventional means. 
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INSTITUTION OF More than one speaker at the recently 
ELECTRICAL held annual dinner of the Institution 
ENGINEERS of Electrical Engineers in London 

was concerned with problems of 
education and training. Lord Adrian, Master of Trinity 
College, and Vice Chancellor, University of Cambridge, 
who proposed the toast of the Institution of Electrical 
Engineers, spoke of the need of keeping a balance between 
the arts and sciences in the attempts that were being 
made to train more students. Much had been said in 
the past about the need for science students to appreciate 
the humanities, but was it not equally important that 
arts students should have a sound background of scientific 
knowledge and of the fundamental ideas that lay behind 
most of the technological advances of today ? Mr. T. E. 
Goldup, the president of the Institution of Electrical 
Engineers, who replied, touched on a more immediate 
problem when he referred to the Diploma in Technology 
and the difficulties created by the wide variations in 
sandwich courses devised by different technical colleges. 
This problem had been the subject of recent discussion 
between the I.E.E. and the Ministry of Education and 
a joint statement was soon to be issued. A main feature 
in the new pattern of development, said Mr. Goldup, 
would be a two-year sandwich diploma course for 
technicians, to follow the Ordinary National Certificate. 
In future, that certificate might lead either to one of these 
new courses for technicians or to a Higher National 
Certificate, or a Higher National Diploma, or a Hives’ 
course. Apart from the Universities it would be mainly 
the Higher National Diploma course to which the 
Institution would look for its future professional members. 
Mr. Goldup made it quite clear, however, that the Higher 
National Certificate would still provide an avenue, but an 
increasingly laborious one, to professional qualifications ; 
he, personally, thought that this part-time method of 
progressing towards professional status was not always 
in the best interests of the student, particularly because 
of the wider and deeper field that had to be covered. 


ENGINEERING Little more than a year ago, a number 
APPLICATIONS OF of the principal engineering institu- 
AUTOMATION tions decided, after consultation, that 

the time had arrived for the establish- 
ment of an organisation to be known as the British 
Conference on Automation and Computation. The 
principal object of this organisation is to make provision 
for the exchange of information about the activities of 
the individual societies in so far as they relate to auto- 
mation and computation. The organisation has now 
been divided into three groups, namely, engineering 
applications of automation ; computation and automatic 
control ; sociological and economic aspects of automation 
techniques. The first of these groups was formally 
constituted, at a recent meeting in London, as the 
British Group for the Engineering Applications of Auto- 
mation. The principal objects of the group are to 
foster the development of the engineering applications 





of automation ; to afford a common meeting ground for 
the adhering organisations, whereby such of their 
activities as fall within the purview of the group can, if 
so desired, be co-ordinated and extended, and to encourage 
and maintain liaison with the corresponding national 
committees of other countries. Dr. D. F. Galloway, 
M.I.Mech.E. (Institution of Mechanical Engineers), has 
been elected chairman of the group, the vice-chairmen 
being Mr. J. S. Brough, M.I.Mech.E., M.I.Chem.E., and 
Sir Walter Puckey, M.I.Prod.E., F.I.1.A. The secretarial 
services are being undertaken by the Institution of 
Mechanical Engineers, Mr. Brian G. Robbins, secretary 
of that Institution, having been elected honorary secretary 
of the group. 


SECOND ATOM In July last year it was announced 
CONFERENCE that the British Government had 
AT GENEVA accepted an invitation from the 

Secretary-General of the United 
Nations to participate in the second International Con- 
ference on the Peaceful Uses of Atomic Energy, from 
September Ist to 13th, 1958. The provisional agenda 
covers all aspects of the peaceful applications of atomic 
energy. The President of the Conference is to be 
Professor F. Perrin of the Commissariat a l’Energie 
Atomique de France and the Secretary-General, Dr. S. 
Eklund of Sweden. Arrangements for U.K. participation 
are being organised by an executive committee (chairman, 
Sir John Cockcroft ; secretary, Mr. B. W. Mott) and 
a papers committee (chairman, Dr. B. F. J. Schonland ; 
secretary, Dr. T. A. Hall), with a secretariat operating 
from the Atomic Energy Research Establishment, 
Harwell. The representatives on the Committees have 
been drawn from the U.K. Atomic Energy Authority ; 
the electricity authorities; industry; the Medical 
Research Council ; universities and other organisations. 
Two exhibitons will be held in Geneva during the 
Conference. The first of these will be a scientific 
exhibition, and the other will be commercial. The 
British Section at the latter is being orgnaised by the 
Nuclear Energy Trade Associations’ Conference, which 
represents all major British firms concerned with 
atomic energy. More than 50 British firms will be 
exhibiting in this section, which will alone cover more 
than 30,000 sq. ft., and will include an exhibit of 
3,500 sq. ft. by the Atomic Energy Authority. The U.K. 
Delegation is expected to consist of five delegates, about 
250 advisers and about 250 observers, the advisers being 
drawn primarily from among the authors of papers. 
The leader of the U.K. delegation will be Sir John 
Cockroft, Member for Scientific Research of the United 
Kingdom Atomic Energy Authority. The demand for 
observer passes has already been very high and to help 
the organisers to arrange a fair distribution, it would be 
most valuable if all people interested in attending the 
Conference as observers would apply for passes as soon 
as possible, and in any case not later than April rgth, 
1958. Representatives from industrial firms who are 
working in the atomic energy field should apply to 
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Mr. M. H. L. Whitehouse, Nuclear Energy Trade 
Association’s Conference, 32, Victoria Street, London, 
S.W.1, and all others to Mr. J. C. Walker, United 
Kingdom Atomic Energy Authority, 11, Charles II 
Street, London, S.W.1. 


TECHNICAL Russia, and to some extent the 
EDUCATION AND U.S.A., were still pioneering the 
TECHNICAL development of natural resources on 
ADVANCE a continental scale within their own 

boundaries, said Mr. Geoffrey Lloyd, 
Minister of Education, speaking at the annual dinner 
of the Association of Supervising Electrical Engineers in 
London on March rsth. ‘‘ Increasingly,” said Mr. 
Lloyd, ‘‘ the development of world natural resources 
will result in other countries making for themselves 
many of the products they now buy from Britain. 
Our future must therefore depend more and more on 
our ability to stay permanently in the vanguard of 
technical advance, so that we can offer to the world 
products more highly developed than those which 
they are making for themselves.” The Minister 
said that the electrical industry were pioneers in the 
development of this new approach to the conquest of 
world markets. And, to them, the link between technical 
education and technical advance had long been self- 
evident. ‘‘ Electrical engineering,” he said, ‘* accounted 
for 2,000 out of the 9,000 Higher National Certificates 
awarded last year, mainly to part-time students.” But the 
industry were also amongst the first to realise that the 
complexity of modern technology made it increasingly 
difficult for many students to go on for professional 
qualifications by part-time study alone. ‘‘ There are 
now,” he said, ‘* some 40 full-time and sandwich courses 
in technical colleges approved for the new Diploma in 
Technology. The largest single group of students are 
the electrical engineers, with an enrolment of about 500 
out of a total of nearly 1,400. The first Diplomas will 
be awarded this summer to students in Electrical Engin- 
eering at the Birmingham College of Advanced Tech- 
nology.”” The Minister also congratulated the electrical 
industry on its development of courses for technicians 
and craftsmen. Industry, generally, had not yet fully 
grasped that it was not enough to put forward a general 
demand for more and better technical education. It 
was much more important to follow the lead of the 
electrical industry in identifying the jobs for which 
specific types of training were required, and then to 
co-operate with the technical colleges in setting up 
tailor-made courses. 


THE BEAMA 
CATALOGUE 


The fourth edition of the BEAMA 
Catalogue—the biggest trade catalogue 
in the world—was introduced at a 
special Press conference held on Thursday, March 2oth, 
at the Connaught Rooms, London. The principal 
speakers at this Conference were Mr. John K. Vaughan- 
Morgan, M.P., Minister of State, Board of Trade, 
and Mr. J. O. Knowles, chairman of the Council, 
British Electrical and Allied Manufacturers’ Association. 
This latest edition of the catalogue, which gives details 
of more than 1,300 product groups in 962 pages, contains 
a very comprehensive trade directory and buyers’ guide, 
and includes a glossary in five languages. The issue has 
been timed to coincide with the opening of the 1958 
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Brussels World Exhibition this month, where the largest 
collective exhibit in the British Industry Pavilion will be 
that of the British electrical and allied industry. 
Fifteen thousand copies of the catalogue will be distri- 
buted free to selected buyers all over the world, and 
additional copies will be available at Brussels for distri- 
bution to potential customers. There will also be 16,000 
supplementary volumes of the separate sections to meet 
the more specific requirements of those concerned with 
particular products. This fourth edition includes much 
information about nuclear engineering which has come 
so rapidly to the fore since publication of the third 
edition of the Catalogue in 1955. The British electrical 
and allied manufacturing industry is one of the two 
largest exporting industries in this country and this 
catalogue, which has been compiled by the British 
Electrical and Allied Manufacturers Association on behalf 
of its 400 firms, is recognised as the most comprehensive 
guide to electrical products available to home and over- 
seas buyers. 


THE BRUSSELS General satisfaction with the progress 
EXHIBITION being made in the erection of the 

stands in the power and energy 
section of the British Industrial Pavilion at the Universal 
and International Exhibition to be held in Brussels from 
April 17th—October 19th, was expressed at a press 
conference held on March 7th in the London head- 
quarters of the Federation of British Industries. The 
organisers were also confident that the exhibits would be 
successful and entirely worthy of the British Electrical 
and Allied Manufacturing Industry, that last year 
exported nearly £280 million worth of equipment. No 
less than £1,000 million worth was sent overseas during 
the years 1954-57. The collective exhibit in the British 
Industries Pavilion has been organised with the active 
support and co-operation of seven trade associations and 
about 150 individual firms. The display stand being 
organised by the Board of Trade and the Atomic Energy 
Authority will not only portray Britain’s achievement in 
putting into operation the world’s first commercial 
nuclear power station and the manner in which this 
particular type of station is being developed, but also the 
research now in progress on new and more efficient forms 
of fission reactor. The display will illustrate those 
aspects of nuclear power generation which are expected 
to lead to sales of plant and equipment for this purpose 
during the next 10 or 1§ years. The stand of Babcock 
& Wilcox Ltd. will feature steam power as a major factor 
in economic progress, but approximately half the stand 
space will be occupied by a display featuring the activities 
of The English Electric—Babcock & Wilcox—Taylor 
Woodrow Atomic Energy Group, with special emphasis 
on the 500-MW nuclear power station being constructed 
at Hinkley Point by this group. The stand of the Nuclear 
Power Plant Co. Ltd. will consist entirely of an animated 
scale model of a complete 400-MW nuclear power 
station employing two graphite-moderated, gas-cooled 
reactors using natural uranium as fuel. The size of the 
model is such that one of the reactor buildings will be 
used as an office. The English Electric Company (and 
three of its associated companies), together with other 
British manufacturers of electrical plant and equipment, 
will feature some striking examples of the manufacturing 
capacity of Britain’s heavy electrical industry. 
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Additional Power and Water 
for the State of Kuwait 


By T. A. LYNCH, A.M.1.Mech.E. 


largest sea-water distillation plant in the world, 

with a capacity of 2,000,000 gal./day. A further 
distillation plant of similar capacity has now been 
installed, together with a power station of 40-MW initial 
capacity. In April, 1956, there was published in this 
journal an article which dealt with the then existing 
water and power producing plants and in this article 
reference was made to proposed future development. 
The present article describes the work subsequently 
carried out. Before commencing a detailed descrip- 
tion, it may be of interest to reveal something of the 
background of Kuwait which is one of the smallest of 
the Arab territories: it has an area of some 6,000 square 
miles, and is situated near the head of the Persian Gulf, 
bounded by Irak to the north and Saudi Arabia to the 
south. 

The wealth which provides for development in Kuwait 
is derived from the production of oil but, although the 
presence of oil was proved before the war, output of any 
significance had to wait until after the war had ceased. 
The real impetus to production in Kuwait came with the 
action in Abadan and the closing of the Iranian oil-fields. 

The following figures show the output from Kuwait in 
thousands of metric tons, and also Middle East output as 
a percentage of world output. 


— to 1957 the Arab State of Kuwait had the 


Metric tons (thousands) 1952 ... 37,637 
1946 800 1953 43,286 
1948 6,400 1954 47,723 
1949 12,378 1955 . 54,756 
1950 17,291 1956 54,982 
195! ane : 28,2726 1957, Oct. ; 54,090 





lys8 } 1946 1952 l 1954 1956 





Middle East output as per- 


centage of world output 5.7 94 17.0 20.9 20.4 

















Fifty per cent. of the oil revenue goes to the Kuwait 
Authorities, some £100 million per year, and it is due 
to the enlightened policy of the former ruler, Sheikh 
Ahmed al Jabir al Subah, the present ruler, Sheikh Sir 
Abdullah al Salim al Subah and the Kuwait Government, 
that the community has been provided with schools, 
hospitals, water supply plant, power plant and industry. 
It is also of interest to note that the Kuwait Government 
now proposes to have built in Kuwait an international 
airport, Class A, suitable for long distance jet aircraft. 

Prior to 1950, drinking, or so called sweet water, was 
imported from Irak. The water was river water from the 
river Shatt-El-Arab and Arab dhows brought the water 
to Kuwait, where it was distributed in skins and supple- 
mented with a small proportion of brackish water obtained 
from local wells. The only source of electric light and 
power was from small diesel-driven installations largely 


privately owned. In 1950, as part of the Kuwait Oil 
Company’s developments some 30 miles from the town 
of Kuwait, there was installed a 600,000 gal./day sea- 
water distillation plant. It was arranged for a supply of 
250,000 gal./day to be pumped to the town of Kuwait. 

The Kuwait Government decided to install water and 
power plants in the town, and Ewbank and Partners, 
engineering consultants, London, having been responsible 
for Kuwait Oil Company’s sea-water and power installa- 
tions, were asked to engineer the Government projects. 
A site was chosen at Shuwaikh, two miles along the coast 
from the town of Kuwait. 

The first plant (A) was a distillation plant with a 
capacity of 1,000,000 gal./day, and there was also a 
small power plant, mainly for house service requirements. 
The installation included ten Westinghouse triple-effect 
evaporators each of 100,000 gal./day capacity, and three 
80,000 Ib./hr. Babcock & Wilcox F.H. type integral 
furnace boilers. Construction was commenced in 1951 
and the first evaporator unit was commissioned in 
March, 1953. A_ second distillation plant (B) was 
authorised, and the first unit was commissioned in 
February, 1955. It was of similar design to plant (A), 
but the evaporators were supplied by G. & J. Weir Ltd. 
Constructional work on the first power station (A) was 
started in February, 1953, and the first turbo-alternator 
was commissioned in August, 1954. The installed 
capacity is 30-MW from four 7.5-MW Westinghouse 
pass-out turbo-alternators. 

The demand for still more water and electric power 
is not only an indication of the increased number of 
consumers, but also greatly increased consumption per 
consumer. Among the major factors which have brought 
about the increased demand for power are air conditioning 
during the summer, and space and water heating during 
the winter. The temperatures in Kuwait vary during 
the year between a maximum of 170 deg. F. (shade 
120 deg. F.) and a minimum below freezing. Humidity 
is normally lower than at most other places in the Persian 
Gulf, but during the period November to January 
figures over 90 are common. Sea temperatures vary 
between 55 deg. F. and go deg. F. and all condenser 
equipment is rated accordingly. 

A census of the population has been carried out in 
Kuwait for the first time, and the preliminary figures 
published in February, 1957, are as follows :— 














Male l Female Total 

Kuwait Town J ‘ 62,478 36,960 99,438 

Environs of Kuwait ee ‘ 13,691 6,343 20,034 

Other areas of Kuwait... i 55.753 30,952 86,705 
Total number of residents of 

Kuwait... ; ; ? 131,922 74,255 206,177 
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NEW INSTALLATIONS 
Sea-water distillation plant 

Dealing first with the distillation plants (C) and (D), 
these have a capacity of 2,000,000 gal./day bringing the 
total installed capacity on site to 4,000,000 gal./day. 
The first of the new distillation units was commissioned 
in October, 1957, and the remaining three units in 
January and February this year. The installation for 
(A) and (B) included seven 80,000 lb./hr. boilers in line 
from east to west. The new installation is continued in 
the same line and the L.P. steam, H.P. feed and L.P. 
feed system ring mains are connected to plants (A) and 
(B). For normal operation, plants (C) and (D) receive 

OUTFALL POWER STATION 
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the brine is passed through a heater mounted on top of 
the evaporator. The brine is heated therein to 200 deg. F. 
by steam which is admitted to the heater shell at 10 lb. 
sq. in., total heat being 1,166 B.Th.U./lb. After the 
heater, the brine is admitted to the flash section of the 
first stage where it flashes at 181.8 deg. F. The flash 
vapour rises and enters the condenser side. The process 
continues through the second, third and fourth sections. 
The product from the first, second and third condenser 
sections is taken through the make-up evaporator 
condenser and thence to the condenser section of the 
fourth stage. The combined product of all four stages 
is then pumped by the distillate discharge pump into 
tie lanai oistucation  StOFage reservoirs and 
poh tls “= thence into the potable 
= water distribution system, 
\h a quantity of 218,750 
k Ib./hr. being discharged 
as blow-down. A con- 

nection is taken from the 

main C.W. circulation 

which supplies feed make- 

up into the fourth-stage 


tasaroman eos |! brine section. 


To prevent the forma- 
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steam from four 80,000 lb./hr. Babcock & Wilcox F.H. 
type integral furnace boilers, but as the ring main is 
common to plants (A), (B), (C) and (D), steam is available 
to any evaporator from any of the total of 11 boilers. 


Evaporators 

The evaporators for the new installations (C) and (D) 
were supplied by the Westinghouse Electric International 
Company. They differ markedly from the distillation 
plants (A) and (B) in that they are of the multi-stage 
flash type. The individual capacity of 525,000 gal./day 
makes these evaporators the largest of their type for land 
use. The evaporator is a tall structure made up of four 
steel boxes placed one above the other, the overall 
dimensions of this structure being 28-ft. high, 30-ft. long 
and 10-ft. wide. The accompanying diagram shows the 
salient details of the design and is drawn in the form of 
an end view. Each of the stages is divided longitudinally 
into a flash chamber on the left-hand side and a con- 
densing section to the right. Sea-water is continuously 
circulated through the condenser section of the bottom 
or fourth stage. The brine re-circulating pump lifts the 
brine through the condenser sections of the third, second 
and first stages successively. On leaving the first stage 


ture of chemicals consist- 
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phosphate and lignin sul- 

sane mieennaet phonic acid derivatives 

(trade name Sinemet This mixture is administered at 
a concentration of § p.p.m. of the feedwater. 


Instrumentation 

Pressure and temperature gauges are installed through- 
out the evaporator plant and, in addition, the following 
instruments are provided on an instrument panel located 
adjacent to each evaporator unit. These instruments 
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indicate the temperature of the brine entering and 
leaving each of the condenser stages. Other instruments 
record the amount of distillate output, sea-water make- 
up, boiler feed make-up, and distillate conductivity. 


Boiler plant (Distillation plants C & D 
The four new Babcock & Wilcox boilers are identical 
to those previously supplied, the m.c.r. being 80,000 Ib. /hr. 
The boiler furnaces are designed to burn oil or natural 
gas, the latter being the normal fuel used—it having the 
following analysis. 


Methane (per cent.) 74.9 Propane (per cent.) 45 
Ethare (per cent.) 118 Nitrogen (per cent.) 28 
CO, (per cent.) 
Gross calorific value is 1,195 B.Th.Us./cu. fe 


The characteristics and analysis of the gas oil arc*as 
follows :— 


Specific gravity at 60 deg. F 830-850 
Distillation IBP deg. C 210-220 
Recovery at 300 deg. C. (per cent.) 60-85 
FBP deg. C 335-380 
Flash point PMC deg. F 204 
Total sulphur, wt. (per cent.) 1-1.3 
Cloud point deg. F. max 10 
Calorific value B.Th.U. Ib. (gross) 19,500 
Carbon residue (Conradson) wt. (per cent.) 0.1 
Diesel index min 60 
Viscosity Redwood | at 100 deg. F. sec. max 50 


The boilers are designed for a working pressure of 
210 Ib./sq. in. and a temperature of 720 deg. F. at the 
superheater outlet, when fired with natural gas. With 
oil firing the design steam temperatures are 700 deg. F. 
at m.c.r. and 670 deg. F. at 80 per cent. load. Feedwater 
is supplied at 210 deg. F. 

Each boiler has a heating surface of 9,530 sq. ft., and 
has an upper and lower drum connected by rows of 
generating tubes. The integral furnace is formed by an 
extended screen of water tubes to one side of the boiler, 
and this forms the roof and outer wall of the furnace. 
This screen is fed from the lower drum through the 
tubes forming the bottom of the furnace, and is connected 
back into the top drum. The end walls are similarly 
treated ; the tubes in all walls being arranged tangentially. 
Thus the whole furnace envelope forms part of the main 
circulation. 
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This type of boiler is of a compact design and has a 
positive natural circulation which is ensured by the 
arrangement of the heating surface, and the use of Babcock 
& Wilcox cyclone steam separators. The superheater 
(1,280 sq. ft.) is of the Babcock & Wilcox inverted ‘* U ” 
type (self draining), the tubes being expanded into boxes 
12-in. 0.d. The air-heater (8,000 sq. ft.) is of the Babcock 
cross-flow tubular type arranged for gas flow inside the 
tubes and 3-pass air-flow on the outside. 

Each boiler furnace has four burners which will fire 
either gas or oil. The burners and the fuel oil pumping 
equipment were supplied by Peabody Engineering Co. 
The mechanical draught system is designed as a balanced 
system and control is by means of dampers. The fans 
are of the Sirocco type supplied by Davidson & Co. Ltd. 
The i.d. fan, driven by a 57 h.p. motor, will handle a 
maximum continuous output of gas at the fan outlet of 
44,000 cu. ft./min., while the f.d. fan (driven by a 66 h.p. 
motor) will handle a maximum continuous output of 
24,000 cu. ft. at the inlet. 

A separate instrument panel supplied by Bailey Meters 
& Controls Ltd. is provided for each boiler and the 
following instruments are fitted: Bailey steam meter, 
feedwater meter, gas flow/air flow recorder, boiler 
draught gauges, multipoint temperature indicator, remote 
manual control gear for f.d. and i.d. fans, pressure 
gauges, Yarway water-level indicator. Feedwater flow 
is regulated by means of a Copes “‘ Flowmatic ”’ controller. 


Feed pumps 

The boiler feed pumps (three electrically-driven, and 
two steam-turbine-driven units) were supplied by 
G. & J. Weir Ltd., Glasgow. Each pump has an output 
of 100,000 Ib./hr. with a suction temperature of 210 
deg. F., suction pressure 12 lb./sq. in., discharge pressure 
293 Ib./sq. in. (No-load discharge pressure 875 ft. 
For the steam turbine driven pumps the steam inlet 
pressure is 200 lb./sq. in., temperature 720 deg. F., 
exhaust pressure 10 lb./sq. in., steam consumption per 
pump is 3,350 lb./hr. The total number of pumps now 





(Above). The four 525,000 gal. day Westinghouse evaporator units for distillation 
plants C and D approaching final stages of erection. 


(Right). The four 80,000 /b./hr. Babcock & Wilcox boilers being erected for dis- 
tillation plants C.and D. The new power station ‘‘B"’ is seen in top I.h. corner. 
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installed is 13, of which four are steam driven. The 
steam pumps are normally standby, but automatic cut- 
in on falling line pressure is provided for both types of 
pump. The electric cut-in is by pressure switch supplied 
by Londex Ltd. 


az 





(Above). View showing (in foreground) the new 80,000 /b. 
hr. B. & W. boilers for distillation plants C and D, and 
beyond (them) the seven original B. & W. boilers of 
similar capacity for distillation plants A and B, and for 
power station ‘* A *’ which is seen in top R.H. corner. 


(Right). Circulating-water intake pipes for the new 
power station ‘‘ B,’’ showing also pump-house at end of 
the 690-ft. long jetty. 


Pressure reducing and desuperheating 

Steam is generated at 210lb./sq. in. 720 
deg. F., and as the steam to the evaporators 
is to be at 10 Ib./sq. in. 250 deg. F. it is necessary 
to pressure reduce and desuperheat. This is 
done in two stages :—the first stage is to pressure 
reduce and desuperheat to the conditions in 
the L.P. ring main which contains steam at Io 
Ib./sq. in. and 390 deg. F., which are the con- 
ditions of the pass-out steam from power 
station (A) turbines. A pressure-reducing valve and 
desuperheating unit is installed in the main steam leg 
from each boiler to give the following :— 


Steam 

Maximum initial flow (Ib./hr.) 52,90) 
Minimum final flow (Ib./hr.) 60,300 
Initial pressure (ib./sq. in.) 210 
Initial cemperature (deg. F.) 720 
Final temperature (deg. F.) 390 
Desuperheating water 

Maximum flow (ib./hr.) 7,400 
Pressure (ib. /sq. in.) 160 
Temperature (deg. F.) 210 


The second stage is to desuperheat from L.P. ring main 
conditions to the conditions required at the evaporators. 
A desuperheating unit is installed in each leg to each of 
the four evaporators to give the following :— 


Steam 

Normal initial steam flow (ib. /hr.) 72,800 
Design initial steam flow (Ib./hr.) 81,740 
Normal final steam flow (ib./hr.) 77,800 
Design final steam flow (ib. /hr.) 87,360 
Steam pressure (ib./sq. in.) 10 
Initial steam temperature (deg. F.) 320 to 390 
Final steam temperature (deg. F.) 250 


Desuperheating water 


Normal flow (ib./hr.) 5,000 
Design flow (ib./hr.) 5,620 
Pressure (Ib. /sq. in.) 8) 100 
Temperature (deg. F.) 210 


All operations are actuated by servomotors. Operation 
is normally automatic but there is provision for manual 
control from the control panels which are located on the 
boiler firing-aisle. All the pressure reducing and de- 
superheating equipment was supplied by James Gordon 
& Co. Ltd. 


Circulating-water system 

A pump-house at the end of a 600-ft. long jetty houses 
the main circulating-water pumps which were supplied 
by Vickers Armstrongs Ltd., and are of the vertical- 
spindle axial-flow type, driven by 135 h.p. motors, at a 
speed of 736 r.p.m. Two pumps, each of 1,000,000 
gal./hr. capacity, were installed on the existing jetty to 
meet the new demand, the circulating water being drawn 
up through the bellmouth of the pump, protected by 
rough bar screens, and then conveyed along 30-in. bore 
C.l. pipes supplied by Stanton Ironworks Ltd. The 
discharge is taken into a screen chamber and thence 
through rotary-disc type screens (supplied by Ledward & 
Beckett Ltd.) to the culverts. A branch culvert leads to the 
intakes of the evaporator circulating-water pump intakes. 





Marine fouling of the cooling-water intakes, and slime 
fouling of the condensers is eliminated by an automatic, 
intermittent chlorination plant manufactured by Wallace 
& Tiernan Ltd. The chlorine gas passes from the 
containers to a panel mounted pressure reducing valve 
and is then metered under vacuum by a high capacity 
master chlorinator allowing for a maximum capacity of 
250 Ib. of chlorine per hour. The metered gas is absorbed 
in the water supply employed for plant operation and 
the resultant balanced solution is conveyed along the 








112 


jetty in a bus main to the pump house, a distance of over 
800-ft. A manifold distributes the chlorine solution to 
the areas adjacent to the suction intakes of the circulating- 
water pumps. 

From a panel in the circulating-water pump house, a 
chlorination programme controller permits a very wide 
range of selection of both the frequency and duration of 
chlorination. The plant may be operated according to 
a programme or else under hand switch control for more 
prolonged periods of chlorination, if required. From the 
same panel, the supply of chlorine solution may be cut 
off from the intake of any circulating-water pump that 
is not in use. Safety is assured by the vacuum principle 
of design which prevents the leakage of chlorine gas to 
the atmosphere. An alarm circuit gives audible and 
visual warning of a drop in gas or water pressure and 
automatically shuts down the whole chlorination plant. 


Distillation plants “C” and “D” (electrical 
equipment) 

The electricity supply for this plant is obtained from 
the 11-kV duplicate busbar switchboard with a bus- 
section and bus-coupler (manufactured by English 
Electric Co. Ltd.) in power station (A). This switch- 
board is fed by the four 7.5-MW alternators generating 
at 11-kV. Separate radial 11-kV feeders are taken from 
either side of the 11-kV bus-section switch to the two 
1,500 kVA _ 11 kV/433V transformers which were 
supplied by Foster Transformers Ltd. Each transformer 
feeds a main distillation plant contactor board supplied 
by Electro Mechanical Manufacturing Co. Ltd., Scar- 
borough, either side of a bus section switch. Each half 
of the board supplies the auxiliaries of two 525,000 
gal./day evaporators and two 80,0co Ib./hr. boilers, as 
well as the lighting and power socket outlets required 
for these items of equipment. An outdoor type contactor 
board, again supplied by Electro Mechanical Manufac- 
turing Co. Ltd., Scarborough, is provided on each 
§25,000 gal. evaporator raft for controlling the auxiliaries, 
i.e. brine recirculating pump, cooling-water pump, 

distillate pump and eight small pumps 


i giving a total of 386.5 h.p. The feed 
et pumps and deaerator for the boilers 
babe and the sca-water intake pumps for 


the new distillation plant are all supplied 
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electrically from the 415-volt switchboards included 
in power station (A). The 415-volt cubicle-type main 
distillation plant board uses d.c. solenoid-closed, air- 
break switchgear, rated at 25 MVA, and d.c. controlled 
contactor-type switchgear, protected by fuses rated 
at 25-MVA. The d.c. supply for both the switch- 
gear and contactor gear is obtained from the 240-volt 
main tripping and emergency lighting battery supplied 
for the 33-kV switchgear in power station (B). 


New power generating plant (Power Station “ B”’) 

As regards the other major project (power station (B) ), 
it was decided that the increasing electrical load demands 
necessitated the installation of a further 80-MW of 
generating capacity of which 40-MW would be installed 
in the first instance. The other plants, to which reference 
has already been made, have been interconnected, and 
thus power station (A) served the dual purpose of elec- 
tricity generation and the passing out of steam to the 
evaporators. Power station (B) has been installed purely 
to generate electricity, and the 40-MW output will be 
supplied from four 10-MW condensing sets, steam to 
the turbines being supplied by four 125,000 lb./hr. 
boilers. Located adjacent to and to the east side of 
power station (A), the new power station is arranged for 
unit operation although there is interconnection to give 
different arrangements if necessary or required. The 
turbine operating floor is at the 23-ft. 6-in. level with 
the surge tanks and deaerators at the 47-ft. 6-in. level. 
The reserve feed tanks are 31-ft. 6-in., above the boiler 
firing-aisle which is at 10-ft. 3-in. Feed pumps are at 
6-in. level with the boilers located to the south side of 
the building, while to the north side are located (at 
ground level) the main generating set, and the unit and 
interconnector transformers. Constructional work was 
started in March, 1956, and the first turbo-alternator unit 
is being commissioned now. The other three units will 
be commissioned at intervals of two months. 

The four turbo-alternators are being supplied by 
Franco-Tosi, Legnano, Italy, who are also supplying the 
condensing, feed-heating, and deaerating plants with all 
auxiliaries. The alternators were made by the Italian 
firm, Ercole Marelli, but under the Franco-Tosi contract. 

The machines are rated at 10-MW, they run at a 
normal speed of 3,000 r.p.m., and are designed to operate 
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with steam at 400 Ib./sq. in. and 800 deg. F. The 
turbines are condensing units which give an absolute 
exhaust pressure of 3-in. Hg at the turbine exhaust 
flange at 10-MW when operating with feed heating and 
circulating-water temperature of 90 deg. F. The 
alternators generate at 11-kV 3-phase 50 c/s and have a 
maximum continuous rating of 10-MW at 0.75 p.f., and 
they feed a 33-kV switchboard via generator transformers 
ratio 11/34.5 kV. These transformers were supplied by 
Le Matérial Eléctrique, Lyons, France. The four 
7.5-MW turbo-alternators in power station (A) are 
connected directly to an 11-kV switchboard which in 
turn is connected to the 33-kV switchboard via two 
11/33-kV 10-MVA interconnector transformers with on- 
load tap-changers. The new alternators are air-cooled, 
the cooling air being circulated by shaft-mounted fans. 
The air coolers are of the horizontal tubular water-cooled 
type, with a cooling surface 10,000 sq. ft. 

The Franco-Tosi condensers are of the surface type— 


capacity 65,000 lb./hr. with a cooling surface area of 


9,350 sq. ft. and 9,200 gal./min. of cooling water at 
go deg. F. The Yorcoron tubes for both air-coolers and 
condensers were supplied by Yorkshire Copper Works 
Ltd. Two 100 per cent. duty condensate pumps supplied 
by Drysdale & Co. Ltd. are provided for each condenser, 
one pump being for standby purposes. 


Boilers (Power Station “B” 

The four boilers supplied by Babcock & Wilcox Ltd. 
are also of the F.H. integral furnace type, and designed 
for a m.c.r. of 125,000 lb./hr. of steam at a pressure of 
425 lb./sq. in. and a temperature of 830 deg. F. at the 
superheater outlet when fired with natural gas. The 
feedwater inlet temperature is 300 deg. F. 

Automatic combustion control equipment 
supplied by Bailey Meters & Controls Ltd. 
has been provided for each boiler. It is pneu- 
matically operated—air being supplied from 
compressors at a pressure of 100 lb./sq. in. 
The control system is connected only to the gas 
fuel supply, and initiation is by the master 
pressure controller connected to the main 
steam outlet from the boiler. 

Fuel firing equipment including pumping 
plant, oil sprayers and gas burners, also electric 
gas igniters for lighting up purposes, was sup- 
plied by Peabody Burners Ltd. 

One F.D. and one I.D. fan are provided for 


General view showing power station ‘‘B'’ approaching 
final stages of construction. 


each boiler, the former having two impellers driven from a 
common centrally-positioned motor. This gives a greatly 
improved lead-in from the fan to the air-heater and pro- 
vides good air distribution over the width of the air 
heater. The fans were supplied by James Howden & Co. 
Ltd. ; the f.d. units are driven by 90 h.p. motors and the 
I1.D. units by 130 h.p. motors. 

The air heaters are of the Babcock horizontal tubular 


type in two sections, giving a total heating surface of 


22,160 sq. ft. 
Air by-pass ducts, and hot air recirculation ducts are 
provided, the latter being used during each lighting up 
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period, during which period the air-heater can be virtually 
isolated until the gas temperatures reach a suitable figure. 

The steel chimneys (supplied by Babcock & Wilcox 
Ltd.) are like the chimneys serving the distillation plant 
boilers, 70-ft. high, and have a steel sheath inside them 
which provides an air gap insulation. 

With the installation of these 125,000 lb./hr. boilers, 
Babcock & Wilcox Ltd. will have provided to the Kuwait 
installation, a total steam generation capacity of 1,780,000 
lb. /hr. 


Feed pumps (power station “ B ”’) 

There are two feed pumps for each of the four boilers 
—one being electrically driven, and the other steam- 
turbine-driven. The latter is used normally as a standby 
unit. Each pump is designed to deliver 150,000 lb. of 
feedwater per hour against a head of §50 lb./sq. in. 
Water is supplied from the storage tank of a deaerator 
located approx. 50-ft. above the pump suction, the water 
leaving the tank at a maximum pressure of § lIb./sq. in. 
and temperature 227 deg. F. or a minimum of 7 lb./sq. 
in. absolute and temperature 177 deg. F. A high-pressure 
heater which raises the feedwater temperature to 
300 deg. F. is installed between the feed pump and the 
feed header. The pumps have a falling pressure volume 
characteristic to ensure satisfactory operation in parallel 
with one another. Steam for the turbine-driven pumps 
is supplied at a pressure of 400 lb./sq. in. and a tempera- 
ture of 800 deg. F. Both types of pump have been 
provided with automatic cut-in gear to operate when on 
standby or when the line pressure is falling. As in the 
case of the distillation plants, the feed pumps were 
supplied by G. & J. Weir Ltd., Glasgow. 





Circulating-water system 

As with the other plants, the circulating-water system 
is based on a jetty and culverts. The steel piled jetty, 
designed to carry eight cast-iron pipe lines, is 700-ft. 
long with a pump house at the end. Six of the pipe lines 
are necessary for the present installation and the other 
two will be required for future extension. The six lines 
installed were provided by the Staveley Iron & Chemical 
Co. The circulating-water pipelines are of two sizes— 
30-in. and 24-in. diam. respectively, and are connected 
to the pumps which have also been designed in two 
sizes in order to give flexibility. 
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The jetty pumps are of 1,000,000 and 500,000 gal. /hr. 
capacity respectively. Initially, there have been installed 
four of the formcr capacity and two of the latter. The 
design of the pumphouse allows for future installation 
of two 1,000,000 gal. /hr. pumps to cater for the extension. 
All six pumps were supplied by Vickers Armstrongs 
Limited, and are of the Vickers Gill vertical-spindle 
axial-flow type. The 1,000,000 gal./hr. pumps are 
electrically driven by 150 h.p. motors at 720 r.p.m. and 
the 500,000 gal. /hr. units by motors of 75 h.p. at 960 r.p.m. 

The pipelines discharge into a screen chamber and 
thence through six Ledward & Beckett screens into the 
inlet culvert. The screens each have a capacity of 
14 million gal. hr. Circulating water is pumped from 
the culvert and passed through the turbine condensers, 
each of which is provided with two Vickers Gill vertical 
axial-flow pumps which normally operate in parallel. 
Each pump has a capacity of 338,000 gal./hr. and is 
driven by a s0h.p. motor. Chlorination equipment 
supplied by Wallace & Tiernan Ltd. is virtually the same 
as that for power station (A). 


Plenum plant 

The plenum plant provided for preventing ingress of 
sand and dust into the turbine house and to provide 
some degree of cooling, is housed in the switch-house 
building which is located adjacent and to the west of 
the turbine house. The air ducting is led through to 
the turbine house at the 47 ft. 6in. level. The plant is 
designed to provide 78,000 cu. ft./min. of filtered air to 
the present building. Provision has been made to supply 
the total air required when the power station extension 
is built—120,000 cu. ft./min. will then be required. The 
following shows the air changes for which the equipment 
is designed. 


Turbine house (below operating floor) 


7 changes br 
Turbine house (above operating floor)}—North 6 changes/hr. 
Turbine house (above operating floor )—South 3) changes hr 
Switch house and battery rooms 3 changes /hr 


These air changes give overall air changes of five per hour. 


The air filter as installed will handle the final duty of 
120,000 c.f.m. The plenum fan will also handle the 
final duty but a higher duty motor will need to be 
installed. Air inlet louvres are set in the wall of the 
plenum plant room to deflect and collect the heavier 
particles of dust. Air is then drawn through a filter 
which is of the automatic self-cleaning viscous type. 
The filter is an endless curtain which passes through an 
oil-bath at the bottom. An automatic timer actuates a 
motor at 12-minute invertals for eight seconds, equivalent 
to I-in. of curtain travel. The plenum equipment was 
supplied by Air Control Installations Ltd. 


Pipework 

The pipework for both the steam and water services 
was made by Stewarts & Lloyds Ltd., the fabrication and 
erection being carried out by Aiton & Co. Ltd. 


Heat insulation 

The insulation material used was 100 per cent. asbestos 
sectional type, of appropriate thickness and designed to 
insulate most surfaces operating at temperatures in 
excess of 135 deg. F. For pipework inside the building, 
the insulation is finished off with a layer of hard-setting 
composition }-in. thick, then covered with close weave 
calico and finished with a wash solution of asbestos to 
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give a smooth hard surface. For pipework outside the 
building, the insulation is finished off with 22 S.W.G. 
galvanised sheet steel secured by self-tapping screws and 
18 S.W.G. 1-in. wide steel bands. All material was 
supplied and applied by Halsen Asbestos Ltd., London. 
This specification also applied to the distillation plant 
where the material was supplied and applied by The 
Cape Asbestos Co. Ltd. 


Electrical equipment (power station “ B ”’) 

Electricity is generated by four 10-MW turbo-alterna- 
tors at 11,000 V, 50 c/s, 3 phase. The alternator ter- 
minals are connected by means of cables direct to 
12.5-MVA generator transformers fixed ratio 11/33 kV, 
which in turn are connected by means of cables to the 
main duplicate busbar 33-kV switchboard. A duplicate 
supply is also given to this switchboard through two 
10-MVA, 11/33 kV interconnector transformers with 
on-load tap changers from power station ‘“‘ A” in which 
four 7.5-MW steam turbo-alternators are installed. Both 
transformers operate in parallel with the generator 
transformers. The 33-kV system is earthed through a 
generator or interconnector transformer neutral circuit 
breaker and an earth resistor. The duplicate busbar 
33-kV switchboard is in two sections, with a bus section 
and bus coupler switch, and distributes electricity via 
overhead lines and oil-filled cables to the major sub- 
stations in Kuwait. The switchgear is of the indoor 
vertical-isolation, horizontal-drawout, solenoid operated, 
metalclad type. 


Control room 

The control room serving the present power station 
‘** A” was designed to also accommodate the equipment 
necessary for power station “‘B.” In addition to the 
equipment for power station ‘‘ A,” the control room 
accommodates the 415 V auxiliary switchgear controls 
in the form of a miniature mosaic type of control board 
operated by direct wire control at 50 V d.c. Conven- 
tional cubicle type control, relay and metering boards 
are used for the 33-kV feeder and transformer circuits, 
whilst desk-type cubicles accommodate the machine 
controls. 

The station d.c. supplies are obtained from a 240 V 
lead-acid battery maintained by duplicate battery chargers 
of the mercury-arc type. 


Station auxiliary supplies 

Two 1,500 kVA 11/.415 kW interconnector transform- 
ers feed a common “ station” board either side of a bus 
section switch. The 11-kV feed for these transformers 
is obtained from power station “‘A”’ and this switch- 
board is used to give starting-up supplies to each turbo- 
alternator and boiler unit and normal supplies for sea- 
water pumps, cranes, lighting and all services common 
to all units. Each turbo-alternator and boiler unit has 
a “‘ Unit” switchboard consisting of air circuit breakers 
and contactors for supplying and controlling the various 
auxiliaries, viz. feed pumps, extraction pumps, cir- 
culating-water pumps, lubricating-oil pumps, i.d. and 
f.d. fans and barring motor. During the starting-up of 
the units, the supply to the “ unit”’ board is obtained 
from the “‘ station” board, but once they are operating, 
the supply to the “‘ unit ”’ board, is obtained from “‘ unit ”’ 
transformers of 750 kVA, 11/.415 kV, which are connected 
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by means of cables direct to the alternator terminals. 
The main 415-V air circuit breakers on the “ unit” and 
*“ station”’’ boards are normally controlled from the 
direct wire mosaic diagram in the control room but 
provision is made for local control during maintenance. 


Gas line 

As has been stated, the normal boiler fuel used is 
natural gas. So far a sufficient supply of gas has been 
available, and is delivered through an 8-in. steel line, 
which runs between the oilfield and the industrial site 
at Shuwaikh. With the decision to instal further plants, 
and thereby increase considerably the fuel consumption, 
it became necessary to provide a new gas line, which is 
required not only to cater for the industrial plants at 
Shuwaikh, but also a large demand in Kuwait for gas 
for domestic purposes. 

The anticipated demand is 49,000,000 cu. ft./day of 
gas, and it was decided to instal a 16-in. pipe line. In 
the first instance the line was to run from Shuwaikh to 
Magwa gas gathering centre, a distance of nearly twenty 
miles. This length of 16-in. o.d. 0.312 in. thick hot- 
finished seamless steel piping to A.P.I. specification was 
supplied by Stewarts & Lloyds Ltd. The Contracting 
& Trading Co. of Beirut were appointed to lay the line, 
and work started on January Ist, 1958, to be completed 
in 14 weeks. 

After the initial arrangements had been made for the 
gas line, it was decided that in order to obviate any 
possibility of failure in supply from Magwa it was 
necessary to extend the line a further 90,000-ft. to 
connect in to gas-gathering centres at Burgan. The 
extra supply of 16-in. diam. piping was also ordered 
from Stewarts & Lloyds Ltd. 

The gas scrubbers and associated equipment necessary 
for this installation were supplied by Ruston & Hornsby 
Ltd., and Prat-Daniel Ltd. 


Architectural considerations 

The architectural problem involved in the construction 
of the power station building was one of providing a 
shelter from direct sun rays and inclement weather for 
the mechanical and electrical plant installed therein, and 
creating a volume that will not attain a temperature 
greater than the ambient. For building in Kuwait 
where shade temperatures vary from 30 deg. F. to 
120 deg. F., previous scientific opinion has favoured 
walls of high thermal content and mass (in order to 
absorb night temperatures, and to act as a cold “‘ radiator ”’ 
during daytime). Subsequent experiments, however, 
have shown that light cladding, combined with insulation 
and carefully considered cross ventilation at high level, 
can in fact be equally effective. This, together with the 
improvement in availability of materials and shipping 
facilities, determined the treatment at Kuwait. 

The load bearing structure is of steel frame construction 
with vertical cladding in either non-load bearing brick- 
work faced with sand-lime bricks of local manufacture, 
or in modular aluminium sheeting backed with 1-in. 
Rocksil, faced internally with asbestolux sheets ; this 
latter cladding is also applied to the roofing. Window 
frames are of aluminium glazed with non-actinic glass 
and protected with aluminium sunbreakers. Expansion 
joints are provided at suitable intervals to cater for the 
movement caused by the extremes of temperature, in 
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concrete slabs and brickwork but because of the profile 
of the aluminium cladding, which allows expansion and 
contraction in each sheet, the expansion joints do not 
pass through the cladding. 

The external design of the building therefore relies on 
the use of these economic elements together with clean 
detailing, the solid walls of the transformer bays and the 
transformers themselves painted in strong primary 
colour acting as strong free standing forms in contrast 
to the sheet aluminium envelope behind them—this in 
turn picking up many variations in colour from the 
intense reflected light. Internally, the design incorpor- 
ates cool colour on the acoustic ceiling, wall lining and 
exposed steelwork, and an illusion of coolness is increased 
by the bluish light coming through the non-actinic glass. 
This provides a background to the plant forms and 
pipework which are to be in clear primary colours. The 
architectural design was the responsibility of Messrs. 
Farmer & Dark F./F.R.1.B.A., London, while the civil 
engineering works were executed by the Austrian 
Kuwaiti Engineering Company (Eduard Ast & Cie.). 
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KEMPE’S ENGINEER’S YEARBOOK 

The two volumes of “ Kempe’s Engineer’s Yearbook ’’ for 
1958 (the 63rd edition) are now available, price 82s. 6d., 
plus postage 2s. 6d., from the publishers, Morgan Brothers 
(Publishers) Ltd., 28, Essex Street, Strand, London, W.C.2. 
Once again the subject matter has been revised and enlarged, 
valuable additions being made to the following chapters :— 
‘““ Welding and Cutting ’’ (rewritten to cover argon arc weld- 
ing, self-adjusting arc welding, controlled arc welding, gas 
shielded arc cutting, spark machining, oxygen cutting, hard- 
facing) ; “‘ Water Engineering ’’ (details of rainfall and catch- 
ments, water treatment and plant, reservoirs, dams, water 
schemes including pumped storage); “Iron and Steel”’ 
(revised text on corrosion and protective coatings) ; ‘ Non- 
ferrous Metals and Alloys ’’ (revised with additional text and 
tables); ‘ Foundry Practice’’ (revision of diecasting) ; 
‘“* Grinding Abrasives, etc.’’ (details of blasting processes, new 
abrasive materials) ; “‘ Machine Tools ’’ (new tables of machine 
details and text includes cartridge-operated hammers and 
ceramic tool tips); ‘“‘ Wire Ropes’’ (mew text and tables ); 
“* Harbours and Docks ”’ (revised text on tides and movement 
of water, also details of uniform system of buoyage) ; “ Rail- 
way Engineering ’’—permanent way (details of railfastening 
devices) ; ‘ Aero-dynamics’”’ and “ Aircraft Propulsion ”’ 
(these two chapters contain revised text dealing with measure- 
ment of air speed, wind tunnels, supersonic flight, fuels includ- 
ing high energy fuels, compounded power units, helicopters, 
parachutes); “‘ Electronic Engineering’’ (additions to text 
deal with oscilloscopes, valves and transformers, including 
new illustrations); “ Atomic Power” (additional text and 
illustrations) ; ‘‘ Heating, Ventilation and Air Conditioning ”’ 
(revised text and new illustrations of charts for pipe sizes, 
and flow of air in ducts); “‘ Public Health Engineering ”’ 
(the section dealing with public cleansing has been fully 
revised) ; ‘‘ Concrete and Reinforced Concrete’’ (revised in 
accordance with new specifications). There are altogether 
more than eighty chapters, each dealing thoroughly with a 
separate subject, and each edited by an authority in the parti- 
cular field. A comprehensive index contains over 17,000 
references. 
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A Large Coal-Handling Plant with 
Extensive Application of Fluidrive 


N the April, 1957, issue of this journal we published 
| an llustrated description of Castle Donington power 
station of the Central Electricity Generating Board. 
This is the first station to commission single boiler /turto- 
alternator units of 100-MW rating. The six Babcock & 
Wilcox boiler units each have an m.c.r. of 830,002 Ib. /hr., 
the steam pressure at the superheater outlet being 1,600 
lb./sq. in. and the temperature 1,060 deg. F. Owing to 
space limitations, we were not able to include more than a 
brief reference to the extensive coal-handling plant, 
which is one of the largest in the country, with a total 
handling capacity of 960 tons/hr. to the boiler bunkers. 
The complete handling plant was designed and installed 
by Babcock & Wilcox Ltd. 

A coal-handling plant of such magnitude obviously 
entails an extensive variety of drives. At Castle Doning- 
ton, Fluidrive, which for some years has been widely 
standardised in coal-handling plants for such duties as 
wagon haulers and tipplers, dragline scraper winches, 
belt-conveyors, gravity-bucket conveyors and crushers, 
has been used on a very wide scale. The fluid couplings 
throughout the system were made and supplied by 
Fluidrive Engineering Company Limited. 

Rail-borne coal arrives at the tippler house where 
there are four Babcock & Wilcox side-discharging wagon 
tipplers, fitted with Avery automatic weighers. The 
tipplers are capable of handling wagons of up to 35 tons 
gross weight, at a rate of 15 wagons per hour. Each 
wagon tippler drive unit comprises a Lancashire Dynamo 
and Crypto ‘* Fankuld”’ squirrel-cage motor rated at 
35 h.p. at 975 r.p.m., with direct-on starter, and size 
17.7§ fluid coupling. Limit switches for either end of 
the travel control the motor and solenoid brake, but, 
apart from the light load start, the fluid coupling provides 
overload protection in the event of the limit switches 
getting out of adjustment. 

From the tippler hoppers the coal passes, via ‘‘ Sher- 
wen ” electric vibrating feeders and bifurcated chutes, to 
two 42-in. belt conveyors (Nos. 1 and 2) running at a 
speed of 400 ft./min. and having a centre distance of 
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206-ft., which transport it underneath the rail tracks and 
deliver it over-end at No. 1 junction tower to two 42-in. 
conveyors (Nos. 3 and 4), running at right-angles to the 
previous direction. These conveyors utilise the Babcock- 
Taylor twin-motor tandem drive specially developed for 
long conveyors. The coal is carried some 460-ft. and 
delivered to a junction tower No. 2; the conveyor rise 
being 120-ft. The drive units for conveyors 1 and 2 
each comprise a 35 h.p. 980 r.p.m. Lancashire Dynermo 
and Crypto ‘“‘ Fankuld” squirrel-cage motor, a size 
17.7§ fluid coupling, and a Wiseman worm gear reducer. 

Each drive head for conveyors 3 and 4 has Lancashire 
Dynamo S.C. Corcooled motors running at 97§ r.p.m., 
and fluid couplings :— the larger being rated at 85 h.p. 
with a size 23 fluid coupling, and the smaller at 25 h.p. 
(L.D.C. ‘* Fankuld” motor) with a size 16.25 fluid 
coupling. It appears that Fluidrive’s experience over 
the years with tandem drives on conveyor systems of 
exceptional length has proved highly satisfactory. 

Junction tower No. 2 contains, with other equipment, 
the screening and crushing plant, and also the sampling 
equipment, and forms the key point of the conveyor 
system. From here, coal may te despatched direct to 
the bunkers or diverted to the coal storage area which has 
a capacity of 600,000 tons. The bunkers may be fed 
either direct from the wagon tipplers, or from storage, 
or from both simultaneously. 

The coal from the tipplers passes through ‘‘ Tyrock ” 
screens and, if oversize, through crushers to the transfer 
hopper. From this hopper the coal may leave by two 
conveyors (Nos. 5 and 6) en route to the boiler house 
bunkers, or it may be diverted to the storage area by 
another conveyor (No. 9). Reclaimed coal from the store 
is delivered by two further conveyors (10 and 11), 
entering near the top of the tower, and discharging to 
the common transfer hopper. 

Conveyors 5 and 6, which take the coal from the 
transfer hopper, are each fitted with a separated tandem 
drive, and transport the coal to No. 3 junction tower 
which forms an extension to the boiler house bunker bay, a 
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dista.ice of about 420-ft., and deliver over-end at a height 
of approximately 125-ft. above ground-level on to 
conveyors 7 and 8, which run over the bunkers for the 
entire length of the boiler house. These conveyors are 
approximately 514-ft. between centres, and are fitted with 
automatic travelling trippers arranged for discharging 
coal at the rate of 480 tons/hr. into any of the six bunker 
pockets. The drive units for conveyors 7 and 8 com- 
prises L.D.C. 55 h.p. 975 r.p.m. ‘* Corcooled”’ S.C. 
motors and size 20 fluid couplings. 


Storage 

From No. 2 junction tower to the remote end of the 
coal storage area, there are three conveyors—one for 
stocking-out and two for reclaiming. The stocking-out 
conveyor (No. 9) and the two reclaiming conveyors 
Nos. 10 and 11) run from No. 2 to No. 4 tower (about 
1§5-ft.) where the direction changes through a right- 
angle, No. 9 conveyor delivering to No. 12 conveyor, 
and Nos. 10 and 11 being fed from Nos. 13 and 14. A 
further right-angle bend occurs at junction tower No. § 
a distance of 365-ft. away, where No. 12 
connects with No. 16 stocking-out conveyor 
and Nos. 13 and 14 connect with Nos. 15 and 
17 reclaiming conveyors. Conveyors 15, 16, 
17, are the longest on the system, the run 
between junction towers § and 6 being some 
2,076-ft. between centres—the conveyor speed 
being §50-ft./min 


(Above). Drive head arrangement of No. | conveyor, 

with that of No. 2 conveyor in background. Each 

drive comprises an L.D.C. 35 h.p., 980 r.p.m. motor 
and size 17.75 fluid coupling. 


(Right). For conveyors 3 and 4 there are Babcock 
Taylor twin-motor tandem drives, the larger comprising 
an L.D.C. 85 h.p. motor with a size 23 fluid coupling, 
and tha smaller an L.D.C. 25 h.p. motor and size 
16.25 fluid coupling. 
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Particular interest is attached to the drives of these 
conveyors. On account of their unusual length, special 
consideration had to be given to both temporary and 
permanent adjustment of belt slack, and to the maximum 
permissible belt stress when starting up. The patented 
arrangement evolved utilises a main drive comprising a 
Lancashire Dynamo 130 h.p., 975 r.p.m. Corcooled 
motor and size 23 fluid coupling at the delivery end of 
each conveyor, pulling on the loaded belt, and an L.D.C., 
60 h.p., 975 r.p.m. auxiliary drive motor with size 20 
fluid coupling at the other end, which pulls on the 
return side of the belt. By this means, the temporary 
slack in front of the main drive is taken up by the 
auxiliary drive at the earliest possible moment, and the 
maximum belt tension at starting is very considerably 
reduced. In order to compensate for the temporary 
stretch of these long belts, gravity type take-up pulleys 
are arranged at cither end of the belt. Any permanent 
stretch which may occur after running in, and during the 
normal life of the belt, is dealt with by screw-type 
** take-ups,”” which are also provided at each end. 

















(Above). The drive for each of the Babcock & Wilcox wagon-tipplers 

comprises a Lancashire Dynamo & Crypto 35 h.p., 960 r.p.m. 

squirrel-cage motor and a size 17.75 fluid coupling. Each tippler 
can handle |S wagons per hour. 
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Stocking-out from conveyor No} 16 is by 
means of a special tripper, which travels along 
the conveyor on rail tracks, and distributes the 
coal by wing conveyors with spans of 44-ft. 
either side of the main conveyor. Each wing 
conveyor has a drive unit with a Lancashire 
Dynamo S.C. motor rated at 18 h.p. at 1.460 
r.p.m., and a size 11.5 fluid coupling. 

For reclaiming purposes there is a 14-ton 
electric travelling/grabbing transporter which 
has a total span of 110-ft. and travels on the 


(Above). Automatic travelling trip- 

pers and head drive of No. 7 

conveyor comprising L.D.C. 55 h.p. 

motor with size 20 traction type 
fluid coupling. 


same tracks as the wing 
tripper and is fitted with a 
grab of 6} tons capacity, 
delivering via a hopper with 
split chutes and vibrating 
feeders to conveyors 15 and 
17. Another method of re- 
claiming is by means of bull- 
dozing the coal into a ground 
hopper which is located some 
170-ft. away from the end 
of the main conveyors, and 
feeds these by a single conveyor (No. 18) which connects 
with conveyors 15 and 17 at junction tower No. 6. 
The entire conveyor system is fitted with Babcock 
cartridge type oil-fitted ball-baring troughing and return 
idlers, which eliminate the greasing operations associated 
with many other types of idlers. These greasing opera- 
tions present no small problem on a handling system of 
this size, which has a total length of well over four miles 
of belting. The total horse-power of motors associated 
with the conveyor drives, and which are all of Lancashire 
Dynamo & Crypto manufacture, is something over 
1,600 h.p., all of which are fitted with fluid couplings. 
The main reason why Fluidrive is used on these large 
coal-handling systems can be briefly summarised as 
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(Above). The tail-end drive unit for No. 16 conveyor 

which is 2,076 ft. long and runs at 550 ft. min. The 

L.D.C. motor is rated at 60 h.p. and the fluid coupling 
is size 20 


(Below). The Babcock & Wilcox wing tripper has a 
drive unit with L.D.C. motor rated at 18 h.p., and size 
11.5 fluid coupling. In the background can be seen the 
reclaiming transporter feeding conveyors |Sand 17. 





follows :— (a) The squirrel-cage motor is given a light 
load start and is able to accelerate up to practically full 
speed from rest, thus developing maximum torque. 
This is highly advantageous when heavy inertias are 
involved, as, for example, with wagon tipplers, crushers 
or heavily-laden belt conveyors. (b) The acceleration of 
the belt or driven machine is extremely smooth. In the 
case of the former, the initial tension can be reduced 
and tail end surging is greatly lessened. (c) The torque 
transmitting capacity of the fluid coupling can be readily 
adjusted between 15 per cent. and 25 per cent. of the full 
load torque of the motor by varying the quantity of oil 
and provides good overload protection in the event of 
a stalling condition as can occur with wagon tipplers. 
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GENERAL ELECTRIC CO. LTD. 


LANT manufactured by G.E.C. Ltd. commissioned 
P during 1957 included three 60-MW _ turbo- 
alternator sets and two 30-MW sets for the 
Central Electricity Authority, two 30-MW sets for the 
Kelvin station of the Johannesburg City Council and 
many of a smaller rating at home and abroad. These 
bring the total rating of G.E.C. sets placed in service 
during the last three years to over 1,300-MW. At the 
Hams Hall ‘*‘ C ” station, where the first turbo-alternator 
was installed in 1956, five 60-MW machines are now in 
service. Overseas, a contract has been placed for two 
60-MW sets for the new Kelvin ‘“‘B” station, which 
will make a total of 18 sets exceeding 30-MW rating 
ordered from the company by the Johannesburg City 
Council. A further 120-MW reheat machine has been 
ordered by the Central Electricity Generating Board 
for the Northfleet station. 

In connection with the Ravenscraig iron and steel 
works project of Colvilles Limited, the company under- 
took a comprehensive contract covering the complete 
power station, including civil engineering work. Four 
gas-fired boilers, three turbo-alternators and two turbo- 
blowers were completed on the scheduled programme 
and commissioned early in 1957, just over two years 
after starting work on an undeveloped site. 

Certain work undertaken in connection with the 
development of very large reheat turbines is applicable 
to sets of smaller rating. One example is an emergency 
valve with on-load test facility which is particularly 
suited to onerous high-temperature conditions ; apart 
from its normal function of emergency closure, it incor- 
porates a feature to prevent opening should the governing 
valves not be operating correctly. To meet the exacting 
demands on the governor valve-closing mechanism and 
all interconnected relays made by the acceleration of 
large reheat turbines when full load is rejected, an 
acceleration-sensitive device has been incorporated in the 
speed governor which will cause all steam valves to be 
completely closed within 0.25 sec. 

An automatic voltage regulator of the magnetic ampli- 
fier type, which dispenses with the need for a pilot exciter, 
has also been developed for use with large turbo-alter- 
nators where a high degree of accuracy and/or high speed 
of response are required. The first of this type, for one 
of the 60-MW turbo-alternators to be installed at Poole 
power station, has been completed, and further orders 
are in hand. A further development, associated with 
turbo-alternators having outputs of 200-MW and above, 
is the water-cooling of stator windings. While not 
conferring such a marked advantage as direct hydrogen 
cooling of the rotor, this method does enable the weight 


These notes refer to the activities of some manufacturers of 
power generating plant and associated equipment, and are continued 
from p. 49 of the February, 1958, issue of this journal. 
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of a wound rotor for units in excess of 200-MW to be 
kept within the maximum permissible transport weight 
of about 160-ton. 


Nuclear power 

Work on plant for the 360-MW nuclear power station 
at Hunterston, on the Ayrshire coast, being constructed 
by the company in association with Simon-Carves Ltd., 
for the South of Scotland Electricity Board, is now in 
hand. In parallel with the development of the present 
type of nuclear power station, work is now being carried 
out on a new project, the high-temperature gas-cooled 
reactor. The company has been awarded a contract 
by the United Kingdom Atomic Energy Authority for a 
large part of the design and construction of a zero- 





The five G.E.C. 60-MW turbo-alternator sets installed at the Hams 
Hall *‘ C’* power station of the C.E.G.B. 
energy assembly for this reactor, which will be used 
primarily for the investigation of the nuclear properties 
of the design without the complications of high heat 
output and radiation intensity. The high-temperature 
gas-cooled reactor is a thermal breeder type, operating 
on the uranium-233/thorium cycle ; that is, fission is 
primarily due to slow neutrons and more atoms of fissile 
uranium-233 are produced than are consumed. The 
basic fuel is thorium. In the laboratories at Erith, now 
enlarged by taking over further premises, a large number 
of experiments has been conducted on all aspects of 
power-station design, not only for those parts of the 
Hunterston Station that were not already finalised, but 
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also for future developments. This work has included the 
design and extensive testing of equipment for installation 
in a reactor to detect possible bursts in fuel element cans. 


Over-voltage protection 

Considerable improvements have been made in the past 
few years in the operating performance of over-voltage 
protective devices such as surge diverters. More onerous 
testing conditions are required as a result of these develop- 
ments, and a new high-voltage laboratory at Witton has 
been specifically designed to undertake operating duty 
and also high energy current tests on the latest high- 
voltage surge diverters. For the operating duty tests, 
the impulse current equipment is situated close to the 


high power testing laboratory, which provides the 


low impedance source of power frequency. It is now 
possible to test surge diverter spark gaps interrupting 





(Above). Two G.E.C. 90,000 cu. ft.’min. blast- 


furnace turbo-blowers in the power house at the 
new Ravenscraig iron and steel works of Colvilles 
Ltd. 


(Right). A G.E.C. one-third scale model of a gas- 
circulator for the coolant gas of a nuclear power 
Station. 


power frequency follow currents measured 
in hundreds of amperes with negligible 
applied voltage regulation. 


Transformers 

During the year, large transformers 
totalling over 770-MVA have been com- 
pleted, over three-quarters of this total 
being for the Central Electricity Generating 
Board including four 72-MVA generator- 
transformers for Hams Hall “‘C” power 
station, two 60-MVA and three 45-MVA 
transformers for outdoor substations at 
Bridgwater, Alton and Chesterfield. Of 
the overseas orders completed, the 22.5/30- 
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MVA, 132/72-kV 60-cycle auto-transformer for the 
Saskatchewan Power Corporation, Canada, is of par- 
ticular interest. Grain-oriented steel is used for the 
core and a tap-changing switch on the high voltage 
winding covers a voltage range of 5 to — 20 per cent. 
in 21 steps. Cooling fans, which are automatically 
controlled by switches in the temperature indicating 
apparatus, are mounted underneath the cooling radiators 
to provide the additional cooling required for the higher 
rating of 30-MVA. A second transformer of similar 
design but rated at 30/40-MVA is now being built 
for the Canadian company. 


Steelworks and materials handling 

For the Indian Government’s new steelworks at 
Durgapur, near Calcutta, the Materials Handling Depart- 
ment of the Fraser & Chalmers Engineering Works has 
received orders comprising the complete 
ore handling and blending plant, which is 
designed for dealing with limestone, dolo- 
mite, and miscellaneous materials. The 
plant includes three wagon-tipplers, each 
of 40 tons gross capacity, for discharging 
the ore and limestone to the conveyor 
system, which is some four miles in length. 
Very large contracts in hand at Witton 
for the Durgapur project include electrical 
equipment for a 16-strand Merchant mill 
driven by individual d.c. motors from 150 
to 800 h.p., amounting in tota! to 8,000 h.p., 
and supplied through grid-controlled mer- 
cury arc rectifiers. 

The installation of three electrolytic 
tinning lines at the Velindre works of the 
Steel Company of Wales Ltd. represents 
a very substantial increase in the tinplate 
manufacturing capacity of this country. 
All the electrical driving equipment for 
these lines, the first of their type to be 
made in Great Britain, was supplied by the 
G.E.C. Electrical cquipment is now being 
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manufactured at Witton for the main drive of an electro- 
lytic pickling line for the Abbey Works of The Steel 
Company of Wales similar to the one already in successful 
operation at the Trostre Works of the same company, 
which was installed in 1952. The company has also 
been made responsible for the complete re-electrification 
of the 6-stand hot-finishing mill at the Ebbw Vale works 
of Richard Thomas and Baldwins Ltd. 


METROPOLITAN-VICKERS ELECTRICAL CO. LTD. 

NUMBER of turbo-alternator sets manufactured 
A by Metropolitan-Vickers and installed throughout 

the world were commissioned during the year. 
Apart from these activities and others reported from the 
many fields in which the company has interests, it should 
be recorded here that, as stated in the March, 1958, 
issue of this journal, Metropolitan-Vickers collaborated 
in the design and were the main contractors for the 
construction of ZETA—the apparatus with which the 
U.K.A.E.A. achieved the world’s first controlled thermo- 
nuclear reaction. 

During the period under review 31 Metropolitan- 
Vickers steam turbo-alternators were commissioned, with 
a total generating capacity of 1,013-MW. In Great 
Britain, nine machines were commissioned in C.E.G.B. 
power stations, including the second, third and fourth 
100-MW sets installed at Castle Donington. Machines 















(Right). Three of the four Metro- 

politan-Vickers 1!00-MW __ turbo- 

alternators installed at the Castle 
Donington power station. 


(Below). Two of the three Metro- 

politan-Vickers 60-MW _ turbo- 

alternators supplied to the Chadder- 
ton ‘‘B’’ power station. 


(Below, right). The fitting of the 
core-bars in the stator of a Metro- 
politan-Vickers 1!20-MW _ turbo- 
alternator for Agecroft power station. 
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of 60-MW capacity were put on load at Portishead 
‘B,’ North Wilford, Chadderton, and South Denes 
power stations. In addition to these close-coupled, 
two-cylinder machines, a three-cylinder §2.5-MW set 
was installed at Deptford East. With the exception of 
Deptford East and South Denes, all the stations mentioned 
have condensing plant and feed-heating equipment 
supplied by the company. It is interesting to note that 
among C.E.G.B. power stations, Castle Donington 
recorded the highest overall thermal efficiency for the 
year ending March 31st, 1957, with Littlebrook “B” 
and Portishead ‘‘ B”’ stations—each with 60-MW units 
—occupying third and fourth positions. Littlebrook 
‘B,’ which has two M-V reheat machines, again 
enhanced its reputation for efficient operation, and 
Portishead ‘‘ B,” which has two-cylinder close-coupled 
turbines of the latest design, was the most efficient of 
the goo Ib./sq. in., goo deg. F. stations ; the only such 
station to record an annual average efficiency higher 
than 30 per cent. 

In Canada, two 33-MW 3,600 r.p.m. hydrogen-cooled 
turbine-alternator sets were put into service at Brandon 
Manitoba Hydro-Electric Board), and at Estevan 
Saskatchewan Power Corporation). In Rhodesia, the 
first of two 30-MW, 3,000 r.p.m. two-cylinder machines 
was commissioned at Salisbury No. 3 station, and the 
fifth 20-MW set went into service at Umniati. Other 
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major units put into service overseas included the fourth 
20-MW set supplied since 1945 for the China Light and 
Power Company’s Hok Un station. In continental 
Europe, two units were commissioned for I.N.1. (Spain) ; 
a 30-MW hydrogen-cooled machine and a 15-MW air- 
cooled set, at Cadiz and Mallorca respectively. 

Main generating plant ordered during the year from 
Metropolitan-Vickers for power stations in this country 
includes two 200-MW reheat turbines and water-cooled 
generators for Willington ‘‘ B ” (the condensers for which 
will each have a surface of 110,000 sq. ft.) ; and four 
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supplied during the year included two 120-MVA three- 
phase 132/275-kV generator transformers for connection 
to the supergrid, while other units completed for the 
C.E.G.B. included 72-MVA and 60-MVA 132-kV trans- 
formers. 

Technical developments in this field include improve- 
ment of design to reduce noise level in transformers, and 
preparation for the use of a digital computer for quick 
calculation in design problems. For distribution trans- 
formers, ordered in quantity during the year and now 
having dished covers with protected cover joints, a 


(Left). The Metropolitan-Vickers 11.2-MW back-pressure turbo-alternator set supplied to Tate and Lyle Ltd., and installed in their works 
at Plaistow, London. 

(Right). Metropolitan-Vickers 97-h.p. drip-proof squirrel-cage motors driving Drysdale extraction pumps at the Carmarthen Bay power station 
of the C.E.G.B. 


80-MW mixed-pressure sets for Berkeley, the nuclear 
power station now being built in Gloucestershire by 
A.E.1.-John Thompson Nuclear Energy Co. Ltd. 

Overseas orders included one from British Columbia 
Electric Company, obtained against competition from 
American, German and Swiss manufacturers, for six 
150-MW 3,600-r.p.m. steam  turbo-alternators for 
Vancouver, Canada; two 150-MW (max.) sets for 
Calgary Power Ltd., Canada ; two 120-MW, 3,000-r.p.m. 
sets with auxiliary equipment, as part of the order for 
the complete Yallourn *‘ E”’ power station of the State 
Electricity Commission of Victoria, Australia; two 
66-MW, 3,600-r.p.m. sets, ordered by the Montreal 
Engineering Co. for Arriaga power station in Venezuela ; 
and two 60-MW, 3,000-r.p.m. machines ordered by the 
Electricity Supply Commission of South Africa, for an 
extension to Umgeni power station, Natal. Orders have 
also been received from B.T.H. Export Co. Ltd. for the 
supply of condensing plant, feedwater heating and 
evaporating equipment, and associated auxiliaries for 
installation and service with a 30-MW turbine at Chamoun 
power station, Beirut, and with a 6.25-MW set at Merida 
power station, Mexico. 


Transformers 

In the new transformer factory at Wythenshawe, which 
was Officially opened by H.R.H. Prince Philip on 
November 22nd, much new shop equipment has been 
installed for manufacturing and testing, and production 
has been maintained at a high level. The manufacture of 
rectifiers, previously a product of another department, 
was transferred to this factory during the year. Units 





machine was developed to wind coils on continuous 
strip-wound cores. Preliminary tests on a prototype 
125-A circuit-breaker suggest a future demand for this 
as an overload protective device on the l.v. side of 
distribution transformers. Progress was made in the 
application of crimped terminals to transformers and a 
range for power cables is now stocked. 


Power station auxiliaries 

A new boiler-feed pump motor has been developed 
for an overseas contract and the design is available as an 
extension to the type HTAS range of machines. The 
new frame size is HTAS 12090 and for the particular 
order is rated at 700 h.p., 3,450 r.p.m. for use on a 
4,160-V three-phase 60-c/s supply. Four different sizes 
of type HTAS motors can now be offered with outputs 
from 700 h.p. to 3,000 h.p. The company report much 
overseas business in connection with power station 
auxiliaries and important contracts received for C.E.G.B. 
power stations include orders from Hathorn Davey Ltd. 
for 23 high-speed motors ranging from 1,300-2,700 h.p., 
for driving Sulzer boiler feed pumps, and 12 840-h.p. 
auxiliary drive motors for South Denes (Great Yarmouth), 
Plymouth ‘‘ B,’’ Marchwood (Southampton), Skelton 
Grange and Uskmouth power stations respectively. 
From John Brown Land Boilers Ltd. orders were 
received for 24 motors from 435 to 883 h.p. for driving 
boiler auxiliaries ; from Worthington-Simpson Ltd. for 
I§5 pump motors from 100 to 175 h.p. for Staythorpe 
*B.” Also, for John Brown Land Boilers Ltd. the 
company are supplying eight motors from 448 to 860 h.p. 
for driving the boiler fans at the Kincardine power station, 
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Fifeshire, of the South of Scotland Electricity Board. 

For Berkeley nuclear power station detailed design and 
engineering work are well advanced for the instrumenta- 
tion of the boilers and blowers ; development work on 
the unique system of computer display for burst slug 
detection equipment is now complete ; detailed design 
work for this is well under way. 


Industrial generating plant 

Nine turbo-alternators with an aggregate capacity of 
63-MW commissioned for industrial firms during the 
year included a 20-MW condensing set and a 17-MW 
back-pressure set for Tate and Lyle Ltd., at Plaistow, 
London. Smaller sets, of 6.4-MW and 2.6-MW capacity 
were put into service for I.C.I. Ltd., at Witton (Kynoch) 
and Dowlais works respectively. Other small machines 
were commissioned for Thames Board Mills at Purfleet, 
for Bryant and May Ltd., for J. D. Crozier and Partners 
Ltd., as consulting engineers for Witchampton paper 
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mill, and for Metropolitan Cammell Carriage and Wagon 
Co. Two generators were despatched to I.C.I. Thorn- 
ton, of 23.4-MW and 15.5-MW respectively. Orders 
received during the year included a second 27.2-MW 
1,600 Ib./sq. in., 1,050 deg. F.) back-pressure turbine- 
alternator set for 1.C.I., Wilton, two 1.0-MW sets for 
Vale Board Mills, a 1,627-MW turbine for Esso Petroleum 
Co., Fawley, and three 5-MW machines for the new 
steelworks at Durgapur, India. An electronic control 
equipment supplied with the 11.2-MW _ back-pressure 
set for Tate and Lyle, mentioned above, is, the company 
say, of unique design. The exhaust steam at 70 lb./sq. in. 
feeds into a main, which supplies (via a reducing valve), 
a large accumulator on which fluctuating demands are 
made for process steam. The control equipment varies 
the steam supply to the turbine as the accumulator 
pressure varies, according to a pre-set characteristic, and 
reduces this supply whenever exhaust pressure exceeds 
a predetermined value. 





INCORPORATED PLANT ENGINEERS 


The sixth annual dinner of Incorporated Plant Engineers 
was held at the Connaught Rooms, London, on February 21st, 
and was attended by about 150 members and guests. The 
principal guest speakers were :—Sir Cuthbert Clegg, M.A., 

.D., J.P., chairman of Combined English Mills (Spinners) 
Limited ; joint managing director of Clegg & Orr Limited ; 
director of Martins Bank; vice-president of the Cotton 
Spinners’ & Manufacturers’ Association, and a governor of 
Manchester University, and Major-General C. Lloyd, C.B., 
C.B.E., T.D., B.Sc., F.Inst.P., director of the City and Guilds 
of London Institute. 

Proposing the toast to the Institution, Sir Cuthbert Clegg 
said that he had been much impressed by the range of subjects 
covered in the papers read to the monthly meetings of the 
Institution’s branches. Any engineer who could claim a 
knowledge of all these subjects must surely be at the top of 
his profession. He had noted the Institution’s refresher 
courses for senior works and plant engineers held at university 
level in one or more selected centres each year, and the plans 
to implement the productivity report on planned maintenance, 
written by the specialist team which visited the U.S.A. in 
1952 and for which the Institution had been a sponsoring 
body. As a member of the Anglo-American Council on 
Productivity, Sir Cuthbert said that he had paid a number of 
visits to America and felt that both that country and ourselves 
could each learn much from the other. There was no doubt, 
however, that bigger work loads were achieved in America 
and he thought that this was largely due to the greater atten- 
tion given to detail by management. He believed that as a 
result of the activities of bodies such as Incorporated Plant 
Engineers this closer attention was now being given in British 
industry. 

In conclusion, Sir Cuthbert paid a warm personal tribute 
to the president, Mr. Vincent Taylor, and said that his com- 
pany felt honoured that the Institution should have elected 
him to this office. 

In his response, the president, Mr. Vincent Taylor, 
M.Inst.F., said civilisation had passed through the ages of 
wood, stone and metal and had witnessed the growth of engin- 
eering achievement culminating in the present atomic age. 
But perhaps the greatest marvel was man. Complete mastery 
of any one field of knowledge was today beyond the capacity 
of any individual and hence had arisen the need for specialisa- 
tion and for teamwork to co-ordinate the activities of the 
specialist. A recent German book posed the question whether 
man’s physical and mental equipment is equal to the demands 
of this technological age. The conclusion was that man is 
merely following his innate instinct to explore and advance 
to the limit of his capabilities ; he has by no means exhausted 
his latent ability. Our attitude to life and to our job, continued 
Mr. Taylor, is important. If our work brings us no joy we 
run the risk of many bitter disappointments. We are all 
concerned to do the best we can in whatever walk of life 


we find ourselves, and in whatever duties we undertake. 

Mr. Taylor quoted Sir Winston Churchill as saying “‘ Men 
make institutions and institutions mould men.”’ Incorporated 
Plant Engineers was doing all it could to mould, encourage 
and guide future plant engineers. For the present plant 
engineer there were branch meetings and refresher courses, 
and he congratulated the Education Committee for its work 
in this latter field. For younger men and future plant engineers 
there was the City and Guilds Course in plant engineering. 

It was interesting to note, continued Mr. Taylor, the age 
at which men became plant engineers. He had seen the records 
of a society extending back over 60 years and these showed that 
the average age at which an engineer took charge of a plant 
was 33. The plant engineer came to his job from one of many 
directions and it was to cater for these men that the Institution 
was founded. 

This was a changing age and in order to cater for it the Insti- 
tution itself would need to change. Progress had been made 
in the twelve years of the Institution’s existence and there 
was a determination that further progress should be made. 
Incorporated Plant Engineers was growing and developing, 
and faced the future confident that it could continue in the 
spirit of those who had laid its foundations and of the great 
profession of engineering of which it represented but a fraction. 

The toast of the guests was proposed by Mr. James Wilson, 
B.Sc., B.Com., J.P., Hon. M.1.Plant E., in a polished and witty 
speech. Mr. Wilson referred to the debt of gratitude that 
Incorporated Plant Engineers had incurred to many of the 
guests present. 

In his response, Major-General Cyril Lloyd said that 
Incorporated Plant Engineers was a great professional institu- 
tion and an important one because it was not confined to any 
narrow field of engineering but covered many fields over which 
it exercised a very necessary synthesising influence. It was 
right that the Institution’s main concern should be with the 
professional and technical interests of its members, but he 
particularly welcomed the Institution’s activities in the training 
and education of younger men and of technicians, and thanked 
it for its close co-operation with the City and Guilds of London 
Institute. 

He believed that there was another great problem to which 
all of us needed to direct our attention at this time. This 
was in the education—in the broadest sense—of the ordinary 
citizen in matters scientific and technological. He had been 
particularly surprised at the sense of shock and distress which 
had been produced in a large number of people by the launching 
of the Sputnik. The general dissemination of scientific and 
technological knowledge would prevent this sense of shock 
when great events occurred and would make it possible for 
our fellow citizens—who ultimately control the government 
of the country—to make wise decisions. He believed that 
both physical and economic survival depended to a great 
extent on the education in science of the ordinary citizen. 











275-MW Turbo-Alternator Sets 


T a recent Press conference in London, Mr. A. 
Friswell, general manager of the Steam Turbine 
Division of the English Electric Company Ltd., 

announced that the company had received an order from 
the Central Electricity Generating Board for two turbo- 
alternators operating on the re-heat cycle, which will be 
the largest 50 c/s in-line machines in the world. These 
are the two 275-MW sets for the projected Blyth ““B” 
generating station, and together with the associated 
condensing and feed-heating plant, the total cost of the 
sets will be more than £5 million. 

This announcement shows the enormous strides that 
have been made during the past ten years in the design 
and manufacturing techniques of power generating 
plant. It was in 1948 that the first sets of 60-MW 
capacity were commissioned, to be followed by 100-MW 
sets in 1952, 120-MW sets and also 200-MW sets in 
1955. It is considered in some quarters that with 
275-MW machines, the limit is being reached—not 
through technical or constructional problems, but simply 
because the stators for sets of about this size represent 
the maximum load that is allowed to be carried on the 
roads of this country. Although sets of 550-MW are to 
be ordered (the contract for the boiler units to steam sets 
of this size has indeed been placed with International 
Combustion Ltd., as recorded in the March issue of 
this journal), these will comprise twin-shaft cross-com- 
pound units of 275-MW capacity. The English Electric 
Company’s claim, therefore, that their 275-MW units 
are the largest single-shaft sets would seem to be justified. 

Mr. Friswell said that since the war the company had 
received orders for more than 8,op0-MW of generating 
plant. They were very proud of the work they did for 
the C.E.G.B. So far, the Board had placed orders for 


Artist's impression indicating the probable 
general appearance of one of the 275-MW 
sets to be constructed by the English 
Electric Co. Ltd. for the projected 
Blyth ** B"’ power station. 





eight 200-MW sets, and five of these were being con- 
structed by the English Electric Co. Ltd. They were 
the sets which would comprise the 1,000-MW of genera- 
ting plant for High Marnham power station. They were 
now to make the §50-MW capacity (2 275-MW) for 
the projected Blyth ““B” plant. These figures were 
most impressive when one considered that the company 
was only making 1-MW sets 50 years ago. 

Reverting to the two 275-MW machines for Blyth 
*B,” each unit will have a three-cylinder 3,000 r.p.m. 
reheat turbine with quadruple exhaust, arranged as a 
tandem compound unit coupled to a hydrogen-cooled 
alternator of the direct-cooled type. The appearance of 
the completed machine will be somewhat different from 
many of the large sets now installed, as the steam from 
the medium-pressure cylinder will be led to the two 
low-pressure cylinders by ducts that run along the side 
of the set instead of over the top. The quadruple flow 
l.p. cylinder will be arranged in two double-flow L.p. 
casings each exhausting to one of the two condensers 
forming the twin condensing unit. Solid couplings will 
be fitted between cylinders, and each shaft will be 
mounted on two main bearings to give ease of assembly 
and maintenance. The general arrangement of the 
machine is thus generally similar to the company’s 
200-MW units. The first six stages of the high-pressure 
cylinder are contained in a double casing with the 
expanded steam returned between the walls to pass over 
the remaining stages. These features together enable 
the pressure differences and operating temperatures in 

the metal to be reduced, com- 

pared with those encountered 
in single-casing design. Ferritic 
materials can therefore be used. 

Castings have been employed 

for the steam chests and cylinder 

casings in preference to forgings, 

as they provide a more uniform 
thickness of material, and _ cor- 
responding thermal response, thus 
avoiding transient distortion associated 
with temperature changes. A_ similar 
partial double-casing is used for the inter- 
mediate-pressure cylinder. It may be noted 
that the last blade of the low-pressure cylinder 

is believed to be the largest in the world on a 3,000 
r.p.m. turbine, having a length of 36-in. and running 
on a mean diam. of 100-in. The overall length of the 
set, including the exciter, will be about 140-ft. 

By employing the direct-cooling system, as first used 
in the 120-MW sets built by the company for Willington 
** A,” in both stator and rotor, by raising the alternator 
gas pressure to 45 Ib./sq. in. and by using cold-rolled, 
oriented grain stator coreplates, it will be possible to 
obtain 275-MW output from a frame size only slightly 
larger than that of the 200-MW sets for High Marnham. 
Steam conditions at the turbine inlet will be 2,300 Ib. 
sq. in. and 1,050 deg. F. There will be one stage of 
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reheat to 1,050 deg. F., and 565 lb./sq. in. It is estimated 
that the final feed temperature will be 486 deg. F., when 
the machine is operating at maximum output. 

The feed-heating system has seven bled-steam stages 
comprising three surface-type l.p. heaters, followed by 
a high-level storage deaerator of the direct-contact type, 
and by three high-pressure feed-heaters of the surface 
type. The last high-pressure heater will be split into two 
units arranged in parallel. The feed system employs 
dual pumping, the three high-pressure heaters being 
interposed between the booster feed pump and the main 
boiler feed pump. The latter will probably be driven 
from the end of the turbo-alternator shaft through a 
variable-speed fluid coupling, and motor-driven starting 
and standby boiler feed pumps will be provided. 

The condensing plant will comprise twin-shell units 
having a total surface of 165,000 sq. ft., and designed to 
maintain the designed absolute pressure of 1-in. Hg. 
when supplied with 110,000 g.p.m. of cooling water at 
a temperature of 52 deg. F. 

Steam for the turbines will be provided by two boilers, 
(one for each set) and to be built by Yarrow & Co. Ltd., 
Glasgow. Each boiler will have a maximum evaporative 
capacity of 1,900,000 lb./hr., at a pressure of 2,400 lb. 
sq. in. and final temperature of 1,055 deg. F. They will 
be of the controlled circulation type, with twin furnaces 
for burning pulverised coal. Supplies will probably be 
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drawn from the Yorkshire area, and when operating at 
full rating the consumption per boiler will be between 
115 and 135 tons/hr. One furnace will control the main 
steam temperature and the other the re-heat steam 
temperature. There will be six p.f. mills serving each 
boiler furnace, with an additional mill for standby 
purposes. Each boiler with its associated pulverising 
plant, economiser, air-heater fans, electrostatic precipi- 
tators, etc., will occupy a floor area approximately 150-ft. 
by 375-ft. The height to the top of the boiler will be 
about 165-ft. 

The use of large and more efficient generating sets of 
two, three and four times the capacity of the standard 
sets of a few years ago—effects great economies in 
construction and generation costs. This policy of 
installing progressively larger sets is the reason for 
power stations today costing no more (per kilowatt 
installed) to build than those of ten years ago, despite 
considerable increases in building material prices and 
labour costs, some of which have almost doubled. The 
use of large unit sets also effects considerable savings in 
the size of building needed. A modern 360-MW station 
having six 60-MW sets and unit boilers, requires about 
28.5 cu. ft./kW installed, while the projected 1,100-MW 
station at Thorpe Marsh (two 550-MW sets and two 
3.75 million lb./hr. boilers) will, it is estimated, occupy 
only 12.6 cu. ft. per kW. 





GAS FROM LOW-GRADE COAL 


In view of the decreasing supplies of coal suitable for 
producing gas by conventional methods of carbonisation, 
considerable interest will be attached to the recent announce- 
ment by the Scottish Gas Board that a Lurgi pressure-gasifica- 
tion plant, capable of producing gas from low-grade coal 
containing up to 25 per cent. ash and 16 per cent. moisture, 
is to be erected for them by Humphreys and Glasgow Ltd., 
in association with the Power Gas Corporation. 

The new plant, which is expected to cost £64 million, will 
be built adjacent to the Westfield, Kinross opencast coal site 
of the National Coal Board, from which source it is estimated 
there is sufficient coal of the type required, to supply the Lurgi 
generator for a period of some twenty years. Construction 
of the plant will take place in two stages, and when completed 
in September, 1962, the installation will have a capacity of 
30 million cu. ft./day. By July, 1960, however, when the 
first stage is expected to be in operation, the capacity will be 
half this figure—15 million cu. ft./day. 

Coal will be transferred by conveyor from the open-cast 
site to the Lurgi plant, where it will be completely gasified 
at a pressure of 25 atmospheres in a continuous stream of 
oxygen and superheated steam. Before use the coal will be 
crushed and screened—that for the gas generators being sized 
4-1} in., and that for the steam raising unit associated with 
the process, }-in. to minus 1-in. Ash collected from both the 
gas generators and the steam-raising unit will be returned 
to the open-cast site for back-filling. The oxygen required 
for the gasification process will be obtained from two air- 
separation plants, which will also produce the nitrogen neces- 
sary to adjust the combustion characteristics of the gas. 

In the initial stage (15 million cu. ft./day) the gas proudced 
will have a calorific value of 400 B.Th.U./cu. ft., and this 
will be raised by enrichment with butane to the normal 450 
B.Th.U./cu. ft. before distribution. When, however, the 
complete plant is in operation the gas will be enriched to about 
700 B.Th.U./cu. ft. by hydrogenation of oil—a process devel- 
oped by Dr. F. J. Dent of the Gas Council’s West Midlands 
Research Station, where Humphreys and Glasgow Ltd., 
have already built a 1 million cu ft./day pilot plant for the 
study of this process. In this instance the gas will, as men- 
tioned above, be diluted with nitrogen prior to distribution. 

The Lurgi process allows for the recovery of tar, light oils, 
ammonia and benzole from the crude gas before it passes 


to a catalytic conversion plant where the proportion of hydrogen 
in the gas is increased. Carbon-dioxide will then be removed 
in a “ Benfield’’ plant, and the gas enriched by the hydro- 
genation process before it passes to a further benzole plant 
for the recovery of high-purity benzene, and finally through 
pressure oxide purifiers to remove the final traces of hydrogen 
sulphide. 

The boiler plant to be installed to meet the steam require- 
ments of the Lurgi process will have a capacity of 150,000 
Ib./hr., at 450 Ib./sq. in. and 680 deg. F., steam from this 
source also being utilised for driving a 7,150-kW turbo- 
alternator. The necessary steam for the “ Benfield’’ plant 
will be supplied from waste-heat boilers integral with the 
Lurgi process, and which obtain heat from the crude gas as it 
passes from the gas generators. 


The General Electric Co. Ltd. announces that Mr. R. N. 
Millar has been appointed general manager of the company’s 
Fraser & Chalmers Engineering Works at Erith, Kent. Mr. 
Millar has been manager of the company’s Atomic Energy 
Division since its establishment three years ago. He will 
still be responsible for the company’s activities concerning 
the manufacture of nuclear power plant, but he will be assisted 
in this field by Dr. K. J. Wootton, who will succeed him as 
manager of the Atomic Energy Division. Mr. Millar was 
educated at Marlborough College and, after serving an en- 
gineering apprenticeship at the Fraser & ers Engineering 
Works, went to Emmanuel College, Cambridge. After 
the war, during which he served in the Royal Navy as an 
engineer officer, he became an assistant mechanical engineer 
to the British General Electric Co. in South Africa, and while 
there obtained a degree in economics and industrial adminis- 
tration. In 1952, Mr. Millar was appointed chief mechanical 
engineer to the B.G.E. Co. in Sydney, Australia. Towards 
the end of 1954 he was recalled to take charge of atomic 
energy developments in the G.E.C.-Simon-Carves Atomic 
Energy Group. Dr. Wootton was educated at Watford 
Grammar School and Imperial College, London, where he 
obtained a first-class honours degree in mechanical engi ing. 
During the war he was commissioned in the R.A.F. Technical 
(Engineering) Branch. After the war he returned to Imperial 
College for three years to carry out research work in connection 
with heat transfer, and then joined Vickers-Armstrongs Limited 
as a research and development engineer. 
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Pulverised-Coal Firing 
of Shell-Type Boilers 


URING the past ten years a system of firing shell- 
D type boilers with pulverised-fuel, using the Atritor 
dryer-pulveriser manufactured by Alfred Herbert 
Ltd., has been successfully operated, and recently we 
were invited to see the latest installation of this type which 
is used to provide the space-heating requirement of the 
company’s machine tool factory at Lutterworth. The 
boiler plant was commissioned in September, 1956, and 
comprises two 21-ft. = 9-ft. Davey, Paxman double-pass 
Economic-type high-pressure hot-water toilers, rated 
at 9,000 Ib./hr. at 150 Ib./sq. in. and 212 deg. F. 
Adjacent to the new boiler house there is a covered 
coal-storage area, where a Duplex crusher, capable of 
handling coals of sizes up to 6-in., and reducing it to 
}-in. at the rate of 10-ton/hr., discharges into an elevator 
connected to twin overhead bunkers each of 20-ton 
capacity. From the bunkers, the raw coal is discharged 
through an off-set chute into the Atritor feeders which are 
controlled from the front of the boiler by a rheostat. 
The coal leaves the feeders at a pre-determined rate and 
enters the ascension pipes where partial drying takes place 
as the coal is conveyed by a stream of hot gas, taken from 
the boiler combustion chambers, into the Atritor dryer- 
pulverisers. Here, final drying is achieved at the same 
time that the coal is pulverised to the requisite fineness. 
Prior to entering the pulverisers the coal passes in an 
upward direction, and at such a velocity that tramp iron 
and similar heavier materials are separated and drop out 
of the machine via a discharge chute. 
The Atritor units are of 2,000 Ib./hr. capacity, and 
they are located at the rear of the boilers, thus leaving a 
perfectly clear firing-aisle. An integral fan delivers the 


coal, which is mixed with secondary-air for correct 
combustion, to two multi-jet burners positioned in the 
boiler flues. Ignition is obtained rapidly by means of a 
gas-torch, and a demonstration of lighting-up, staged 
during our visit, showed that stable conditions with 12 
per cent. CO, could be achieved within 15 min. from 
cold. 

Soot-blowing equipment supplied by C. P. Parry Ltd. 
is made integral with the burners for cleaning the two 
main boiler flues, while equipment supplied by Clyde 
Blowers Ltd. is incorporated in the rear of the combustion 
chamber to clean the back plate and return tubes. This 
arrangement, of course, applies to Economic boilers, 
and it was pointed out that for Lancashire boilers fired 
by this system the blowers are positioned in the fire- 
tubes, flame-bed and side-flues respectively. Dependent 
upon the ash content of the fuel used, blowing once 
or twice during a shift is, the company say, sufficient 
to keep the boiler clean for a normal heating season. 
Ash should be removed from the combustion chamber of 
Economic boilers once or twice a week. 

An instrument panel fitted with a full range of instru- 
ments supplied by George Kent Ltd. is provided for 
normal boiler control. In a separate structure at the 
front of the boiler house are two tubular-type dust- 
collectors, manufactured by Prat-Daniel (Stanmore) Ltd. 
These collect grit from the flue gases which then pass to a 
100-ft. high brick chimney. Other ancillary equipment 
includes a G. & J. Weir Ltd. steam-driven vertical feed- 
pump and an electrical-driven centrifugal feed-pump, 
supplied by Sigmund Pumps Ltd., Gateshead. Sited 
adjacent to these latter units are two hot-water circulating- 


(Left). Front view of the two Davey, Paxman pulverised-fuel-fired double-pass Economic-type hot-water boilers installed at the Lutterworth 
works of Alfred Herbert Ltd. (Right). The two Atritor dryer-pulverisers which are located at the rear of the boilers. This view also shows 
flue-gas ducting and fuel supply pipes serving the Atritor units. 
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pumps manufactured by Holden and Brooke Ltd. and 
supplied to the order of the Sturtevant Engineering 
Co. Ltd., who were responsible for the factory space- 
heating installation. 

The flexibility resulting from the use of p.f. firing 
makes it possible to follow a fluctuating steam load without 
difficulty, and the duty of the boiler operator is simply 
confined to a periodic check of conditions, maintenance 
being restricted to a period when load requirements are 
at a minimum. Dealing further with the important 
question of maintenance, Alfred Herbert Ltd. say they 
have experienced an exceptionally long life from the 
combustion-chamber brickwork of p.f. fired Economic 
boilers. Two such units which they operate in the 
Coventry area, for example, have furnace brickwork 
that has been in service for more than ten years, and which 
is still in extremely good condition. With this in mind 
the company have used hot-face insulation brick for this 
purpose in the new boilers at Lutterworth, by which 
means they claim that a quicker face heat is obtained, 
with the result that there is less smoke emission from the 
stack during starting up periods. 

A further point, and one that was very evident at 
Lutterworth, is that this type of installation can be kept 
extremely clean, due to the fact that both the coal-hand- 
ling and the firing equipment is completely dust-tight. 
In addition, there is no unpleasant odour as experienced 
with some fuels—an important consideration when 
planning boiler plants for the food manufacturing and 
allied industries. 


General details of dryer-pulveriser 

The Atritor dryer-pulveriser pulversises entirely by 
attrition, hence its name. It is a self-contained unit 
consisting essential’: of a feeder, pulveriser and fan, 
and is manufactured in a range of sizes designed to 
enable unit firing to be adopted for even quite small 
heating requirements. The system is well suited to the 
firing of shell-type boilers with low-grade fuel—virtually 
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any grade above 18 per cent. volatile content being 
suitable, while still allowing full flexibility and a high 
efficiency. An example quoted by the company concerns 
a Lancashire boiler fired with slurry containing 25 per 
cent. moisture and 2§ per cent. ash, which now obtains 
evaporations of 11-12,000 lb./hr., without an economiser, 
compared with 4,000 lb./hr. when the unit was hand 
fired. 

The dryer-pulveriser is compact and, as it operates 
with little or no vibration, requires comparatively simple 
and inexpensive foundations. The replacement of parts 
was the subject of special attention during the design 
stage, while maintenance generally is of low cost per ton, 
due not only to design features, and the special metals 
used in the construction of the grinding components 
of the pulveriser, but also to the modest speed of operation 
relative to other types of mill. 

Finally, it should be noted that while the cost of a 
p.f.-fired boiler installation, similar to that described 
earlier in these notes, is much greater than would be the 
case for one incorporating stoker or oil-firing, Alfred 
Herbert claim that from their own experience, savings 
up to 25-30 per cent. on fuel costs can be expected, due 
to the high efficiencies obtainable and the fact that even 
low-grade fuels may be utilised. 

Although the application of the Atritor dryer-pulveriser 
to the firing of shell-type boilers is a comparatively 
recent innovation, perhaps it should be recalled here 
that during the past 25 years the company have supplied 
a large number of these units for use with every type of 
water-tube boiler, while they have also been responsible 
for the supply and erection of complete boiler installa- 
tions, including coal-handling plant, boilers and pulveris- 
ing equipment. Atritor pulverisers are, of course, well- 
established in connection with the firing of rotary cement 
and lime kilns, and various types of industrial furnace, 
while they are also used to a very large extent for the 
controlled drying and grinding of many materials other 
than coal. 





Lockheed Hydraulic Control Equipment at Barony Power Station 


In the March issue of this journal we published an 
illustrated description of the Barony power station of 
the South of Scotland Electricity Board. The Babcock & 
Wilcox boilers at the station have furnaces designed to 
burn slurry, or dry fine coal, or a mixture of slurry and 
fines. As pointed out in our description of the plant, 
Babcock 35-ton rotary hoppers are installed near the 
fuel storage area, and these feed the first of a system of 
belt conveyors which transport the slurry to the rotary 
hoppers in the boiler house. These latter hoppers feed 
the slurry to beater-type pulverising mills. 

For these mills, Lockheed hydraulic controls are 
employed—not only for the dampers which control 
(a) the supply of cold air for attemperating hot air ; 
(b) hot air for attemperating hot gas, and (c) the damper 
for the hot gas tapping—(the latter operating in con- 
junction with an automatic damper for the control of 
cold air attemperating hot gas to mill)—but also for the 
operation of the plough blades of the 35-ton rotary slurry 
hoppers. 

The hydraulic controls afford automatic closing of the 
dampers in the event of mill motor failure, and also for 


the automatic withdrawal of the plough blades, the latter 
operation being controlled in such a manner that there 
is no chance of any pile up or jamming of material taking 
place. 

With the mill motors running, the dampers are under 
control by push-buttons, and additional interlocking is 
provided so that the damper for cold air attemperating 
the hot air supply to the mill must be open before the 
others can be opened, and before the plough blades 
can be operated ; these latter being positioned as desired 
by hydraulic cylinders under control from the handle 
of a metering and reversing valve. 

The Lockheed control system employs a pressure 
source incorporating accumulators for the storage of 
hydraulic power to ensure rapid closing of the dampers 
in the case of mill motor failure. Accumulator capacity 
is sufficient to provide for the closing of all the twelve 
dampers involved in the event of stoppage of all the four 
mills serving each boiler. The system provides also 
for the usual hydraulic control of air-heater air isolators, 
and the recirculating-air and air-heater bypass dampers 
of the boilers. 





An Improved Single-phase Motor 


EWMAN Industries Limited, Yate, Bristol, are 
manufacturing a mew range of single-phase 
induction motors. The company states that the 

new motor has been designed specifically for single-phase 

duty, and therefore for optimum performance and 
reliability. It is not, as may be assumed, a modified 
three-phase motor. It is a drip-proof enclosed capacitor- 
start, induction-run machine :— the most apparent 
improvement being the absence of the condenser which 
is usually mounted on the top of this type of motor. 

By using condensers specially designed for the purpose 

and concealing them in the motor feet, a compact, 

easily-cleaned and modern appearance has been achieved. 

A fairly high starting torque is provided, but at the same 

time, the current limitations of single-phase supplies 

generally has meant that starting current has had to be 
kept as low as possible but consistent with the torque 
requirement. 

It is a well-known fact that single-phase motor design 
is hampered by the starting current restrictions of single- 


(Above). View of the new motor showing terminal box contained 
within the non-drive end bracket with access through the cover 
plate. 


(Below). Exploded view showing components of Newman single- 


phase motor. 


phase supplies ; but the company claims that the torque 
current ratio for this new motor is the best compromise 
for most applications where single-phase motors are used. 

Ultimately, the range will be from } to § h.p. in two-, 
four- and six-pole speeds, but tae sizes immediately 
available are 1, 14, 2 and 3 h.p., four-pole for 50 or 60 c/s 
supplies. 

A great deal of research into materials, designs and 
methods of production of this new motor has been carried 
out, as well as destructive tests. This particularly 
applies to the centrifugal switch upon which more than 
anything else, the reliability of a single-phase motor 
depends. 

One of the most unsatisfactory aspects of a capacitor- 
start motor is, perhaps, the usual necessity to mount the 
condenser externally, where not only is it vulnerable to 
accidental damage and vulnerable to dust, but also it 
considerably adds to the overall dimensions. The 
condenser is divided into two small units and accom- 
modated in the motor feet. The condenser units are 
completely enclosed in aluminium canisters which in 
turn are further protected against moisture by an insula- 
ting case. Small spring clips firmly hold the condensers 
in position. The centrifugal switch is totally enclosed, 
and the dust-tight moulded housing contains the solid 
silver contracts comprising the static portion of the 
switch. This is mounted in the non-drive end bracket. 
The rotating part of the switch is built of interlocking 
pressings so that there are no hinge pins or other seizable 
parts. This part of the switch is housed in the hub of 
the fan so that it is shrouded and protected by the fan 
itself against any dust that may be drawn into the motor. 

Ventilation is arranged to give maximum cooling 
efficiency combined with a high degree of protection 
against dust or moisture. Air is drawn in at the underside 
of the drive-end bracket, passed axially through the 
motor and exhausted at the underside of the non drive 
end bracket. A pressed steel baffle is arranged to exhaust 
the air from the motor in front of the fan. 

The non-drive end bracket is so designed that it can 
be supplied with the conduit entry on the right- or 
left-hand side of the motor. A cover plate on the face of 
the end bracket gives direct access to the moulded 
terminal block and stud-type terminals. Terminal 
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markings are permanently engraved. Provision is also 
made in the end bracket casting to accommodate a 
thermal overload protective device (which may be auto 


or manual reset) when required. 
motor is to NEMA (American) standards. 
are standard metric sizes and are lightly pre-loaded to 
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Dimensionally, the 
The bearings 


ensure quiet vibration-free running. 

At a press reception held at Yate recently to mark the 
introduction of this new range of motors, Mr. Hedley 
Newman (assistant managing director, Newman Motors 
Ltd.), explained that during the past 12 years the company 
has developed a number of complete new ranges of 
motors, each specially suitable for the particular industry, 


duty, climate or local conditions. 


Parallel with all these 


developments the range of sizes has been increased, and 


Underside 
of Newman 
single - phase 
motor showing 
the twin con- 
densers ac- 
commodated 
in feet of cas- 
ing. 


Newman now manufacture units of up to 600 h.p. 

The export field has received particular attention and 
last year the firm became the only manufacturers outside 
of Canada and the U.S.A. to have the approval of Under- 
writers Laboratories Inc. for explosion-proof motors for 
use in the U.S.A. Thus with British Buxton certification 
Newman Industries Ltd. have catered for explosion and 
flameproof conditions throughout the world. 





NEW BRITISH STANDARD 


In the November issue of this journal 
we made reference to Parts 1-4 of the 
new British Standard—B.S. 1016 : 1957 
—‘* Methods for the analysis and testing 
of coal and coke.” Part 5,which marks 
another stage in the revision of B.S. 1016 
has recently been issued. As was the 
case in B.S. 1016 : 1942, the basis of the 
methods is the burning in oxygen at 
constant volume, in a bomb calorimeter 
of known heat capacity, of coal and coke 
ground to pass a 72-mesh sieve. But 
it should be noted that a number of 
modifications have been made to the 
original method. The reference tem- 
perature is now 25 per cent. Thermo- 
meters of the fixed-scale type and of a 
high standard of accuracy are specified ; 
Beckmann thermometers are no longer 
permitted. The permissible materials 
from which the components of the bomb 
calorimeter may be manufactured are 
specified, in order to eliminate the risk 
of failure due to intercrystalline corrosion. 
For coals, an initial oxygen pressure 
of 25 atmospheres (gauge) is specified. 
For anthracite the pressure may be 
increased to 30 atmospheres (gauge) 
and this pressure may also be necessary 
for coals and cokes that do not burn 
completely at the lower pressure, particu- 
larly in bomb calorimeters of smaller 
capacity. The crucibles specified for 
coke differ in dimensions from those 
for coal. The method of determining 
the effective heat capacity (water equiva- 
lent) of the calorimetric system has been 
specified more closely. A special nickel- 
chromium foil crucible is recommended 
for use if difficulty is experienced in 
obtaining complete combustion of ben- 
zoic acid when using crucibles of the 
type specified for coal. Either the 
Regnault-Pfaundler or the Dickinson 
formula may be used for calculating the 
cooling correction ; an example showing 
the calculation with each formula is 
included. Copies may be obtained from 
British Standards Institution, 2, Park 
Street, London, W.1. Price 6s. 


Smoke Density Indicator. A simple 
smoke density indicator, developed by 
the Fuel Research Station of the Depart- 
ment of Scientific and Industrial Re- 
search, is now available from Shandon 
Scientific Co. Ltd., 6, Cromwell Place, 
London, S.W.7. It consists of a 
special glowing element (known as the 
“ Glowring ’’) placed in the side flue and 
which is viewed through a column of 
flue gas from an observation window in 
the front wall of the flue. The brightness 
of the “ Glowring ’’ can be adjusted, so 
that it is obscured when the smoke 
density corresponds with No. 2 shade on 
the Ringelmann chart. This is the 
density which, under the Clean Air Act, 
must not be exceeded. In this equip- 
ment, except for the observation window 
which is easily accessible, there are no 
mirrors or glasses to be cleaned. It will 
be appreciated that the flowing element 
is self-cleaning as any deposits on it 
are burnt off. 

. . * 

Coincident with the announcement 
that the Canadian subsidiary of George 
Kent Ltd., Luton, has been awarded the 
contract for the instrumentation of Units 
1 and 2 for the Boundary Dam thermal 
generating station, Saskatchewan, we are 
informed that the name of this subsidiary 
company, previously Kent-Norlantic Ltd. 
has been changed to George Kent 
(Canada) Ltd., the address for the offices 
and plant remaining unchanged at 389, 
Horner Avenue, Toronto, 14. Their 
sales and service organisation covers the 
whole of industrial Canada, with branch 
offices in most provinces. The address 
for Quebec province is George Kent 
(Canada) Ltd., 1176, Sherbrooke Street 
West, Montreal, and that for British 
Columbia, George Kent (Canada) Ltd., 
2760, West Broadway, Vancouver, B.C. 
The agents for the provinces of Manitoba 
and Saskatchewan are Mumford, Med- 
land Ltd., 575, Wall Street, Winnipeg, 
and Albert and Fifth Avenue, Regina ; 
and the maritime agents, Purves Indus- 
trial Sales, 19, Belmont Road, Halifax, 
Nova Scotia. 


Mr. Hector McNeil, B.Eng., 
M.1.Mech.E., M.I1.E.E., F.Inst.F., has 
been appointed managing director, 
Babcock Wilcox Ltd.; in succession 
to. Sir Kenneth Hague, M.I.Mech.E., 
M.1.E.E., who has expressed the wish to 
relinquish that position, which he held 
since January, 1945. Sir Kenneth will 
continue to devote his services fully to 
the company in his position as deputy 
chairman. Mr. McNeil, who was born 
in New Zealand in 1904, joined Babcock 
& Wilcox Ltd. in London in 1931 as a 
service engineer. He was appointed 
engineer in charge of heat briquetting in 
1935, and deputy chief engineer in 1938. 
In 1947 he was appointed general 
manager of the company, in London, 
becoming a director in 1950 and deputy 
managing director in 1953. He is also 
a director of Dewrance and Co. Ltd., 
and of the German, Spanish and Aus- 
tralian Babcock & Wilcox Companies. 
Since 1953 he has been a Member of 
Council of the Institute of Fuel, was 
vice-president of that Institute from 
1953 to 1956 and became president in 
1957. Mr. J. Stewart Robertson, 
general manager, has been appointed a 
director of the company to fill the 
vacancy created by the retirement from 
the board, at his own request, of Mr. 
C. H. Sparks, who has been a director 
for the past 18 years. Mr. Sparks will 
continue in his present capacity as 
engineering consultant to the company. 
Mr. Robertson joined Babcock & Wilcox 
Ltd. in 1935 after an apprenticeship with 
the General Electric Company Ltd. 
After gaining experience in the erecting 
and service departments, he was on the 
staff of the company’s Calcutta office 
until 1940, when he went on military 
service with the London Scottish, and 
the City of London regiment of the 
Royal Fusiliers until 1945. From 1946 
to 1950 he represented Babcock & Wilcox 
Ltd. in New York and on his return to 
London was appointed manager of the 
Commonwealth sales department. He 
became assistant general manager in 
1952 and general manager in 1953. 





The Accurate Recording Instrument 
Co. Ltd., Brooklands Works, Dartford, 
Kent 

The Accurate Recording Instrument 
Co. Ltd., exhibits will include standard 
and differential-pressure gauges of the 
Bourdon tube, bellows and diaphragm- 
actuated types ; temperature indicators 
of the liquid-expansion fully-compen- 
sated, head-compensated and vapour- 
pressure actuated systems; and tank 
contents gauges of the constant-reading 
sealed-system and the air-purge system, 
with single- and multi-readings. Among 
other temperature recording and con- 
trolling equipment will be temperature 
recorders of the single- and twin-pen type, 
with liquid-expansion fully-compensated, 
mercury-in-steel and vapour pressure 
actuated systems ; temperature indicating 
and recording controllers with fully- 
compensated liquid expansion systems 
fitted with up to four mercury switches 
with adjustable settings. Other instru- 


Typical example of an “ Accurate "’ 
temperature recorder. 


ments included in the display are mains- 
operated remote electrical tele-reading 
instruments for local and remote reading 
of pressure, temperature and vacuum. 


Bailey Meters & Controls Ltd., 
Purley Way, Croydon 

Among the equipment exhibited by 
Bailey Meters & Controls Ltd., will be 
a fully transistorised §-in. strip-chart 
recorder for use with temperature and 
telemetering equipment ; a two-position 
alarm—the Bailey high-precision tran- 
sistorised controller type-P4, designed 
to operate as an on off controller or alarm 
unit ; a trip margin indicator consisting 
of two modified type-P4 controllers and 
a miniature 4-in. scale indicator, for use 


Instruments, 
Electronics, 





and 





Automation Exhibition 


where indication approaching alarm set 
point is required ; a miniature electro- 
pneumatic strip chart recorder, which 
offers a complete range of application, 
since in the same size and same appear- 
ance case it is possible to install pneu- 
matic or electronic receivers or a com- 
bination of both. There will also be 
shown a §-in. electronic self-balancing 
strip chart recorder; a photo-electric 





The Instruments, Electronics and 
Automation Exhibition is being held 
at Olympia, London, from April 16th 
to 25th. The instruments and instru- 
ment equipment being exhibited 
cover every field of instrumentation 
in industry, research and education. 
Aconference, in which leading experts 
on the tech of instrumentation, 
etc., will participate, is being held 
concurr with the exhibition. 











two-position controller, consisting of a 
standard Bailey 8-in. scale indicator 
receiver, and incorporating a photo- 
electric cell for on/off alarm warning ; 
and a rate-of-change temperature re- 
corder—a slightly modified version of the 
Bailey Calortron recorder and a specially 
designed thermocouple assembly. For 
measurement of the amount of oil in 
boiler feed-water, a compact Bailey 
oil-in-water detector and recorder will 
be exhibited, and other equipment on 
show will include the Bailey operations 
recorder, flow meters, smoke-density 
equipment, metering equipment, draught 
gauges, telemetering equipment, tem- 
perature equipment, panels and console 
desks. 


Black Automatic Controls 
Lenfield, Corsham, Wilts 
Representative examples of control 
units selected from the Black Automatic 
Controls Ltd. range of solenoid gas 
valves, oil valves, diaphragm valves, 
control valves and pressure switches will 
be exhibited. The company’s range of 
solenoid-operated oil-fuel valves includes 
types suitable for use with practically 
every variety of oil-burning appliance. 
Sizes range from }-in. BSP, for use with 
small oil-burners, up to I-in., fitted 
with heavy-duty solenoids for use with 
high-viscosity oils and in pre-heated 
circulating systems. A new design of 
solenoid-overated lever-valve, specially 
developed for high-viscosity, high-tem- 
perature fuels, will be featured. A new 
range of diaphragm valves will be dis- 
played in sizes up to 2 BSP, which 
are intended particularly for handling a 


Ltd., 


wide range of industrial liquids including 
high-viscosity fluids such as grease, wax, 
etc. Control valves to be exhibited will 
include high-pressure three-way and 
four-way valves for pneumatic and 
hydraulic control applications at pressures 
up to 5,000 Ib./sq.in. An extended 
range of pressure and vacuum switches 
will also be exhibited. 


The British Rototherm Co. Ltd., 
Merton Abbey, London, S.W.19 

The British Rototherm Co. Ltd. will 
be exhibiting bi-metal actuation, rigid 
stem thermometers with a variety of dial 
sizes, temperature ranges, presentations, 
stem lengths and diameters, together 
with max./min. and _ control/alarm 
thermometers for most engineering, 
marine and laboratory purposes. Other 
items are covered by the general headings 
mercury-in-steel thermometers ; vapour 
pressure thermometers ; mercury-in-steel 
temperature recorders ; temperature con- 
trollers ; pressure recorders ; and pressure, 
vacuum, altitude and hydraulic gauges. 


The British Thomson-Houston Co. 
Ltd., Rugby 

Among exhibits at the British Thomson- 
Houston stand will be the “ Emotrol”’ 
(electronic motor control) system which 
provides exact stepless speed control, and 
is available in two basic forms :— (a) 
electronic power control of machines, in 
which the electronic valve circuit is 
essentially a power rectifier taking current 
from an a.c. supply and delivering 
armature and field power to a d.c. motor ; 
and (b) electronic regulation for speed 
control, in which the electronic apparatus 
provides regulating action to a machine 
to alter its speed or other characteristics, 
through the medium of a Ward-Leonard 
system. The range of “ Emotrol”’ units 
covers ratings from }-6ooh.p. Other 
items from the company’s range of 
electronic products for industry and 
research include a general-purpose in- 
duction heater (type FA27A) ; an elec- 
tronic voltage regulator (type FV29), for 
generators of ratings up to 5,000 kVA ; 
an infra-red radiation pyrometer (type 
TRP2) ; vibration measuring equipment ; 
gas-leak detectors ; frequency meters ; 
an infra-red relay for flame control ; and 
resistance welder controls. Demonstra- 
tions will show the industrial applications 
of photo-electric cells and electronic 
timers. 


Cambridge Instrument Co. Ltd., 
13, Grosvenor Place, London, S.W.1 

The Cambridge Instrument Co. Ltd. 
will exhibit a comprehensive selection of 
instruments designed to fulfil measure- 
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ment and/or control functions in almost 
all types of industry. Of special interest 
are the following new instruments, all of 
which are either in the final prototype 
stage or already in production :— (1) 
An electronic conductivity recorder—a 
direct-writing, continuously running, 
mains-operated instrument of high sensi- 
tivity, with a built-in amplifier and 
compensation for quadrature error. (2) 
An electro-chemical dissolved-oxygen 


analyser (gas-phase transfer type)—a 
continuously recording and analysing 
outfit which is specific for oxygen, 
employing a novel electro-chemical 
method of detection designed to meet the 
requirements of modern high-pressure 
and high-temperature steam systems now 
employed in nuclear and other types of 
power stations. (3) A residual hydrazine 
recorder which is employed with boiler 
feed plants where hydrazine is used to 
remove dissolved oxygen from boiler 
feedwater. The unit consists of an 
analyser cell through which the feed- 
water is flowing continuously. An 
electrolyte is fed into it from a small 
reservoir, in order to give a small con- 
ductivity to the water. The measuring 
cell contains two electrodes between 
which a small fixed potential is applied. 
In the presence of hydrazine a current 
will flow through the cell, and is pro- 
portional to the hydrazine content of the 
solution. Externally, this current passes 
through a variable resistor across which 
the potential difference is measured by 
means of an electronic recorder. To 
check calibration, a further reservoir is 
fitted, from which a known concentration 
of hydrazine can be added to the water ; 
the sensitivity is then adjusted by altering 
the value of the variable resistor. 


Coley Thermometers Ltd., Bryco 
Works, 2-4, London Road, Brentford, 
Middlesex 

On this stand will be exhibited a series 
of vapour-pressure and mercury-in-steel 
thermometers in a number of models, 
dial sizes, and ranges. Electric-contact 
thermometers, temperature controllers 
and recorders with vapour-pressure and 
mercury-in-steel actuation will also be 
shown, together with thermo-couple 
pyrometers, electric-contact and tem- 
perature control pyrometers. 


April, 1958 


Crompton Parkinson Ltd., Crompton 
House, Aldwych, London, W.C.2 

The central feature of this stand will 
be the company’s new circular scale 
portable instruments which have 11-in. 
scales extending over 240 deg.—in a 
standard 8-in. square case. This range 
of instruments was recently extended 
and now includes single- and multi-range 
ammoeters, voltmeters and wattmeters, 
as well as frequency, power factor, and 


(Left). Typical example of a Cambridge 
“* DE *’ electronic recorder controller ar- 
ranged as a single-point pneu- 
matic proportional controller. 


(Right). The Dawe Instruments 
Ltd. type 1108 Visigauge. 


(Below). A Crosby diaphragm- 
operated control valve for low- 
capacity applications. 


speed indicators. Also shown will be 
the well-known “ Universal”’’ indicator 
scaling which enables a very wide range 
of voltage and current measurements to 
be made on the one instrument, using 
standard shunts and series resistance 
bobbins. A working display will 
demonstrate features of the Crompton 
Parkinson electrical tachometer, which 
by the use of a three-phase generator 
enables even very slow speeds to be 
indicated without needle flicker or 
“ cogging.”” Other items will include 
special instruments of the shock-resistant 
and sealed-types, and the “ Tong Test ”’ 
portable ammeters, which permit current 
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measurements to be made without 
breaking a circuit. The display will also 
include a representative selection of 
instruments for industrial and marine 
applications. 


Crosby Valve & Engineering Co., 
Crosby Works, Ealing Road, Wembley 
A number of working exhibits will be 
featured on this stand, including four 
valves with special plastic bodies to 
illustrate the “ path-of-flow ” through the 
Mason Neilan percent piston control 


valve and angle control valve ; the Mason 
Neilan type-107 valve for small flows ; 
and a Crosby relief valve. This latter 
set-up will also include a Mason Neilan 
12000-series displacement-type _level- 
controller/transmitter and double-seated 
control valve. Other demonstration units 
incorporate two different types of Mason 
Neilan pressure controllers ; the type-76 
safety lock-up valve ; and a Crosby full- 
nozzle, full-lift standard relief valve and 
a Mason Neilan type-2807 pressure 
controller and control valve. An inter- 
esting exhibit will be a Mason Neilan 
14-in. double-seat V-port diaphragm- 
operated control valve which stands some 
7-ft. high and weighs over I-ton. In 
addition to the working exhibits there 
will be representative examples of the 
complete range of Crosby and Mason 
Neilson valves, etc. 


Dawe Instruments Ltd., 99, Uxbridge 
Road, Ealing, London, W.5 

The exhibits on this stand will include 
the company’s type-412B ea genera- 
tor ; various types of oscillators ; valve 
voltmeters ; the type-1108 visigauge ; 
ultrasonic cleaning equipment for assem- 
blies difficult or impossible to treat by 
other methods ; the “ Soniclean”’ ultra- 
sonic generator ; a high-frequency 
stroboscope ; various instruments for the 
measurement of sound ; and a vibration 
indicator. Also on show will be a 
heavy-duty console dynamic balancing 
machine, and the company’s type-1254 
portable balancing equipment. This 
latter equipment has been designed for 
balancing rotating parts in situ under 
normal running conditions, and is 
intended for use where the dismantling 
of a machine for this purpose would be 
a costly and lengthy procedure. Balancing 
can be carried out at speeds ranging 
from 1,000 to 15,c0or.p.m. The 
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instrument is suitable for measuring 
vibration amplitude and velocity over a 
wide range. 


Electrofio Meters Co. Ltd., Abbey 
Road, Park Royal, London, N.W.10 
Electrofio Meters Co. Ltd. (members 
of the Elliott-Automation Group) have 
for the past 20 years operated the largest 
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working in conjunction with the standard 
Electroflo electrically-operated (inte- 
grating) flow meters. 


Evershed & Vignoles Limited, Acton 
Lane Works, Chiswick, London, W.4 
In the instrument section on the 
Evershed stand will be a complete range 
of “ Megger’”’ insulation and continuity 
testers ; earth testers ; and bridge 
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privately-owned hydraulics laboratory in 
Europe, and this exhibit will emphasise 
the result of the company’s work in fluid 
dynamics. The _ recently-introduced 
Electrofio-Smoot electronic boiler control 
system will be featured, and display 
—: on the stand will illustrate open- 
earth furnace control in the steel 
industry, and the application of a com- 
plete range of pneumatic automatic 
process control equipment for the oil and 
chemical industries. Electroflo remote 
su isory control in the form of 
telemetering will be represented by an 
application to the gas industry. New 
additions to the company’s range of 
equipment on show will include the 
model-197/7 electronic potentiometer of 
the high-speed indicating-type with 
push-button selection of up to 24-points. 
Other versions of the series-197 range of 
potentiometers offer a completely un- 
obscured chart so that the set point is 
easily adjusted and is clearly visible from 
a distance. The construction is simplified 
by using only one rotating shaft and the 
potentiometers have a mechanism for 
continuous standardisation from a con- 
trolled voltage unit. The new series-198 
range of potentiometers will also be 
exhibited. These are miniature instru- 
ments, being ideal for graphic or mimic 
control panels, and are available in 
various forms with numerous applica- 
tions in process control systems. The 
new series-361 air-operated recording 
control station will be exhibited as a 
working model, and the application of 
the complete range of Elect miniature 
pneumatic instruments (indicators, re- 
corders, and control stations) will be 
shown in graphic panels. There will also 

a new printing flow-summator, 






testers ; “‘ Dionic’’’ steam and water 
purity testing equipment; and a 
range of polarographs for chemical 
analysis. Ink-pen and tapping- 
type recording instruments include 
the Evershed miniature recorder, 
and the new quick-response record- 
er, while also displayed are F.H.P. 
motors ; pencil thickness gauges 
for measuring the thickness of 
non-magnetic cratings on ferrous 
bases; and a range of switch- 
board and portable instruments. 
Included in the instrumentation 
and control section of the stand 


(Left). Diagrammatic ar- 
rangement of the Electroflo- 
Smoot automatic boiler 
control system 
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will be process control 
equipment based on the 
Evershed electronic repeater sys- 
tem of measurement and control. 
This equipment will comprise 
transducers for the indication 
and measurement of practically 
all physical variables ; simple 
analogue computers requiring 
no programming, yet capable of 
performing such operations as 
addition, subtraction, multiplica- 
tion, division, squaring and 
square root extraction ; the new 
Evershed Mk. IV all-electronic 
process controller ; and a range 
of electro-hydraulic and electro- 
pneumatic valve and damper 
positioners. In support of these 
individual items of control 
equipment, central displays will 
emphasise special Evershed sys- 
tems applied to the chemical, 
refinery, nuclear energy and 
boiler control fields. A demon- 
stration of flow control will show 








the Mark IV process controller operating 
from a magnetic flow meter and position- 
ing a valve in a closed-flow circuit, while 
the application of Evershed control 
instruments to nuclear energy will be 
represented by an illustrated schematic 
diagram showing a number of simple 
analogue computors correcting flow for 
temperature and pressure, and finally 
correcting for calorific value. 


tie_den Electronics Limited, W ythen- 
shawe, Manchester 
Fielden Electronics Limited will be 


exhibiting two new industrial level 
controllers, the Tektors Major and 
Minor, which operate on the well- 


established and patented capacity method. 
These instruments incorporate printed 
circuits for reliability and have a control 
knob on the front of the chassis which 
enables the set-point to be easily adjusted 
on site. Other features include triggered 
positive relay action, quick release 
chassis, sensitivity with stability, rugged 


(Above). The Evershed & 
Vignoles Ltd. Master steam- 
pressure transmitter. 


(Left). View showing the 
interior of the new Fielden 
Electronics Ltd. Tektor Major 
industrial level controller. 
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terminal blocks and industrial weather- 
proof cases. Greatly extended cable 
lengths are available which is an advantage 
in that the electronic unit may now be 
installed some distance away from the 
probe. Displayed with these instruments 
will be a selection from the company’s 
range of electrodes. The following level 
measurement and control instruments 
will also be exhibited :— the Tektor 
JF3 flame-proof level-controller ; the 
Aquatrol conductive liquid-level con- 
troller ; the Telstor LF3 continuous level 
indicator ; and the Tektor TMI mobile 
level controller. A demonstration of 
accurate temperature control will incor- 
porate the Fielden precision temperature 
controller and the electronic resistance 
thermometer recorder. 


Foster Instrument Co. Ltd., Letch- 
worth, Herts 

The Foster Instrument Co Ltd. will be 
showing their complete range of tem- 
perature measuring and _ controlling 
instruments and equipment which in- 
cludes their latest indicating and recording 
controllers of the electronic potentio- 
metric self-balancing pattern. Two new 
standard instruments now included in 
this range are the transmitting version 
and the digitising version. Another new 
addition to the automatic control range 
is the model-3510 resistance thermometer 
controller, a small cased instrument with 
a scale length of 15-in., and with a 
minimum operating differential of 0.1 
deg. C. Also to be shown are failure and 
safety alarm units for self-balancing 
potentiometric temperature controllers, 
smoke density detecting equipment, and 
a selection from the Foster range of 
internal inspection instruments. New 
equipment for boiler furnace observation 


will include a small portable water- 
cooled outfit and an automatically- 
operated periscope with viewing by 


television. 


Limited, 


closed circuit 


Foxboro-Yoxall 
Surrey . 

The Foxboro-Yoxall exhibit will cover 
the comparfy’s full range of instruments 
for measurement and control in the 
process industries. The actual equip- 
ment will include various indicators, 
recorders, controllers and transmitters, 
and the appropriate sensing elements for 
all the principal variables; a graphic 
panel incorporating the compact Conso- 
trol range, including the integrally- 
mounted recorder controller (M/54/58), 
the new computing relays (M/56), and 
the 14A integrator ; the new mercury-less 
bellows-type diaphragm flow-meter which 
measures a range of differential pressures 
from 20-200-in. of water at static 
pressures up to 2,000 Ib./sq. in. ; and 
the Foxboro M/40-series of rectangular- 
cased recorder controllers with the newly 
designed pneumatic indicating controller, 
the M/41A. Also exhibited will be the 
range of Foxboro pneumatic transmitters 
including, a new direct-mounted liquid- 
level transmitter (the 13FA), and the 
magnetic flow-meter which measures the 
volume rate of all fluids with an electrical 
conductivity. 


James Gordon & Co. Ltd., Dalston 
Gardens, Stanmore, Middx 
James Gordon & Co. Ltd. (members 


Redhill, 
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of the Elliott-Automation Group) will 
have exhibits on two of the Group’s 
stands. These will include automatic 
control equipment for all types and sizes 
of boilers, industrial furnaces, etc., with 
one particular exhibit comprising a 
control desk of the type associated with 
large pulverised-coal-fired boilers, on 
which will be mounted relays, auto- 
manual stations and instruments. Other 
equipment will be a control desk typical 
of the type used for the average stoker- 
fired industrial boiler ; a selection of 





Gordon controllers for pressure, tem- 
perature, flow, etc., as used for process 
control, combustion control, etc. ; 
Gordon sequential control for soot- 
blowers and industrial processes ; power 
operators for valyes, dampers, gates, etc. ; 
Mono gas analysis recorders including 
the Mono oxygen recorder, and recorders 
for CO,, CO, H,, etc.; and Igema 
remote water-level indicators with new 
developments in telemetering and alarm 
equipment. Finally, there will be a 
selection of Gordon control valves, 
including butterfly and needle-type valves 
for pressure reduction, combined de- 
superheating and pressure reduction, 
overflow valves, etc. The company have 
for many years specialised in the design 
of special control gear and control valves 
to suit clients’ requirements and have 
recently developed a new design of 
butterfly valve suitable for all sizes above 
6-in. (patents applied for), which is 
claimed to be absolutely tight shutting. 


Honeywell-Brown Ltd., 1, Wadsworth 
Road, Perivale, Greenford, Middlesex 
Furnace temperature control equip- 
ment exhibited by Honeywell-Brown 
Ltd. will feature ElectroniK Electr-O- 
Line and programme controllers operating 
in tandem with indicating millivoltmeter 
controllers providing high-limit protec- 
tion. A system of pneumatic instruments 
will show how flow, liquid-level and 
pressure are controlled in a fractionating 
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column, and will include Tel-O-Set 
miniature instruments (incorporating for 
the first time two-pen recorders). Ratio 
flow control will be demonstrated by a 
cascade control system which can be 
utilised for the integrated control of 
oil, gas, steam and combustion-air 
flows. The well-known range of Eijec- 
troniK instruments exhibited will in- 
clude two special models :—a high-speed 
recorder, and a Duplex recorder, which 
plots the values of two independent 
variables on the same chart. Direct- 
acting pressure controllers, represented 
by “ Pressuretrols’’ and “,Vaporstats,”’ 


(Above). 4 
typical ex- 
ample of a 
James Gordon 
control panel 
as installed in 
a recently 
commissioned 
power station 
of the C.E.G.B. 


(Right). An 
example from 
the range of 
Honeywell- 
Brown dia- 
phragm con- 
trol valves. 


will be a new feature of the display, 
and temperature equipment for indus- 
trial processes will comprise ‘ Radia- 
matic’’ radiation pyrometers and a wide 
range of thermocouples and extension 
leadwires, Diaphragm control valves 
and final control motors complete the 
exhibit. 


Hunt & Mitton Ltd., Oozells Street 
North, Birmingham, | 

Hunt & Mitton Ltd. will be showing 
a full range of process control valves up 
to 14-in. bore, of various types and 
manufactured in a variety of materials. 
Standard valve trim is of the well-known 
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“ Nickloy’’ copper-nickel alloy, but 
other trim materials, such as stainless 
steel, are readily available. For suitable 
low-pressure services valves can, of 
course, be supplied with bronze or 
composition-disc trim. For the control 
of presses and other hydraulic machinery, 
in conjunction with time cycle controllers, 
the well-known “ Sicol”’ pattern valves, 
made under licence from the Sinclair- 
Collins Valve Company of Akron, Ohio, 
U.S.A., are suitable for hydraulic working 
with pressures up to 6,000 Ib./sq. in. 
The piloting of the hydraulic valves, or 
the entire control of compressed-air 
machinery, is catered for by the “ Valv- 
air’’ range of pneumatic valves. There 
are also types made with air diaphragm 
motors working on 35 lb./sq.in. air 
supply, or 15 lb./sq. in. instrument air 
service. Solenoid-operated pilot valves 
are also made for use in conjunction with 
instruments having an electrical output 
signal. Where necessary Hunt & Mitton 
Ltd. have produced non-standard valves 
to meet individual requirements. One 
example to be shown is a very small 
t-in. bore) cylinder-operated shut-off 
valve designed for alternate pressure and 
vacuum service. 


Integra, Leeds & Northrup Ltd., /83, 
Broad Street, Birmingham, 15 

The Leeds Northrup exhibit will 
comprise a wide range of Speedomax 
and Micromax instruments for con- 
ductivity, load, voltage, force, humidity, 
pH, moisture, position, redox-potential, 
resistance, speed, weight, etc. These 
include the Speedomax G models which 
record X vs. Time, a measured variable 
being plotted against Time; another 
model recording up to 160 functions vs. 
Time, in which up to 160 points are 
scanned and recorded on one chart in 
less than 11 minutes ; a model recording 
X vs. Y with two separate balancing 
systems to graph the relationship between 
any two variables which can be converted 








to appropriate electrical signals ; and 
multi-point curve printing models in 
which, in place of a pen, a printing wheel 
prints a numbered dot for each of its 
primary elements up to 24. Exhibited 
for the first time is the new Long Door 
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model of the recently introduced Speedo- 
max H, in which the control unit, instead 
of being separately mounted on the panel, 
is now an integral part of the measuring 
instrument, the control unit pulling out 
like a drawer. 


Kelvin & Hughes (Industrial) Ltd., 
Livingstone College, Knotts Green, Leyton, 
London, E.10 

The Kelvin & Hughes (Industrial) Ltd. 
exhibit will include a number of instru- 
ments being shown for the first time. 
The multi-channel dynamic strain 
recording equipment facilitates the 
simultaneous recording of up to eight 
variables. Deflections of up to + 2 cm. 
are obtainable with a 5-channel unit, and 
up to + 1.2 cm. with an 8-channel unit. 
A 3-position indicating-temperature- 
controller of the photo-transistor type is 
of special interest where there are 
applications requiring the maintaining of 
controlled conditions within very close 
limits. Also exhibited are controllers 
with proportional as well as 2-position 
action. A new pressure controller for 
oil-fired boilers incorporates a photo- 
transistor circuit which has 
been especially developed 
for the automatic regulation 
of oil burners on shell-type 
boilers. The controller is 
of the proportional-action 
type and, through an elec- 
tric positioning motor, regu- 
lates both the oil and air 
supplies, so maintaining 
constant stream pressure 
and optimum fuel/air ratios 
under varying load condi- 


The Kelvin Hughes 3-position 

indicating controller incorpor- 

ating two separate control 
actions. 


tions. A new ultrasonic flaw detector 
—the Mark 6—offers greater versatility 
and higher standards of performance 
than have previously been achieved. 
There will also be a demonstration of the 
Kelvin Hughes ultrasonic flaw detector 
Mark 5, in an application of quality 
control in meehanite castings. In addition 
to manual techniques there will be a 
display of Autosonics, the Kelvin Hughes 
system of automatic non-destructive 
testing—showing an example of in- 
spection for laminations in high-grade 
steel plates. Apart from the new items 
there will be examples of comprehensive 
instrumentation for small and medium 
sized boiler plants. Gas analysis, smoke 
detection, and the measurement of 
temperature, flow and draught will also 
be demonstrated. 


The new Long Door model of 
the recently introduced Leeds 
Northrup Speedomax H, in 
which the control unit is an 
integral part of the measuring 
instrument. 


The Kent Mark 2A Multelec 
recorder, showing the instru- 
ment with the door and main 
frame in the open position. 


George Kent Ltd., Luton, Beds 

The main feature of the Kent stand is 
the Commander range of instrumentation 
including the recently introduced Com- 
mander KE high-speed self-balancing 
electronic recorders. Three units from 
the KE range will be shown, the first 
working as a temperature recorder- 
controller with a radiation pyrometer and 
a Mark 30 pneumatic-controlling unit, 
the second as an oxygen controller, and 
the third as a straight temperature 
recorder. An interesting application of 
the comprehensive Commander range to 
be exhibited is an assembly of instru- 
ments, all standard, which comprise a 
mass-flow computing installation. Flow- 
ratio control will also be demon- 
strated, using water-flow lines, by means 
of two more models in the Commander 
range, namely a flow recorder-transmitter 
(pneumatic) and a flow recorder-con- 
troller, the desired-value setting of the 
controlling instrument being adjusted by 
the pneumatic signal from the trans- 
mitter through a Remoset device in the 
controller—the controller’s output then 
actuating a diaphragm control valve in 


the second flow line. A wide selection 
of other Commander instruments will 
also be exhibited, and other products in 
the electronic field on view will include 


the Mark 2A Miultelec strip chart 
recorder, and the new Kent synchronous 
converter, working with an oscilloscope. 
The Kent servo-motor is also displayed. 
On another section of the stand a 
Multelec instrument is to be demon- 
strated as a flow-receiver in an electrically 
operated telemetering circuit, indicating, 
integrating and recording values of flow 
from two Commander flow-transmitting 
instruments. Further Kent products 
will include an RTE _ ring-balance 
instrument fitted with a Mark 20 
pneumatic-controlling unit, together with 
diaphragm valves, and an RTE with a 
Mark 24 transmitting unit to illustrate 
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fuel/air ratio control. A_ single-point 
Universal pH recorder using the new 
Kent miniature primary elements will be 
demonstrated, and a three-point Universal 
pH recorder will be exhibited. 


Negretti & Zambra Ltd., /22, Regent 
Street, London, W.1 

The Negretti & Zambra exhibit will 
comprise a selection of automatic con- 
trollers, measuring instruments and 
auxiliary equipment. Among the actual 
items will be controllers of the non- 
indicating, indicating and _ recording 
types ; air-operated programme con- 
trollers ; and electrical controllers. In 
addition to a number of indicating, and 
recording thermometers, the display will 
include pressure, draught and vacuum 
gauges, the new range of “ Ivix ’’ quality 
gauges ; and humidity indicators and 
recorders. Finally, there will be shown 
thermocouple and resistance element 
type electrical thermometers ; tempera- 
ture transmitters (air and electrically- 
operated) ; fuel-flow meters ; boost 
gauges ; diaphragms; capsules; stacks ; 
and test barometers. 


Payne & Griffiths Ltd., Tudor Works, 
Windmill Lane, Smethwick, Birmingham 

Payne & Griffiths Ltd. will be exhibiting 
pressure gauges of all types suitable for 
steam, oil, air, water, gases, together with 
a wide range of other pressure equipment 
for the chemical, oil and engineering 
industries, including vacuum, combined, 
altitude, hydraulic, differential and elec- 
tric contact gauges. Also exhibited will 
be diaphragm, bellows, capsule, and 
shock-resisting gauges for special pur- 
poses with English, metric and American 
dial markings and threads. Special 
purposes instruments for use with 
pressure systems will be displayed, in 
addition to a range of valves, cocks, etc. 


Philips Electrical Ltd., Century Ho use, 
Shaftesbury Avenue, London, = 

The emphasis of the Philips Blectrical 
exhibit will be on actual demonstrations 
of instruments and equipment repre- 
sentative of the company’s range, and 
will include a number of new items. 
Shown for the first time will be a new 
series of nuclear research equipments 
including pre-amplifier, linear amplifier, 
electronic timer, single channel analyser, 
HT power unit and 5 kV supply. Other 
new items are an X-Y recorder and a 
high-impedance milli-volt recorder. 
Demonstrations will also be given of the 
stroboscopic X-ray examination of 
assemblies subject to vibration and 
housed in opaque miaterials—a new 
application of X-rays in non-destructive 
testing. Exhibited for the first time in 
this country will be a reactor control 
panel of a type now in production for 
the Netherlands atomic authorities. 


W. G. Pye & Co. Ltd., Granta Works, 
Newmarket Road, Cambridge 

Among a variety of instrument equip- 
ment on this stand, an exhibit of par- 
ticular interest will be a demonstration 
panel showing how pH, conductivity and 
density can be continuously indicated 
and recorded. The liquid density 
section demonstrates how it is possible 
to control and record the density of 


liquids in a plant, the instrument used 
being a development of a design by the 
1.C.1. Ltd. staff at Billingham. By 
means of a hydrometer float, an electric 
signal (which is proportional to the 
displacement) is detected by a pick-up 
head. The signal, when amplified gives 
up to I-mA output and can drive 
recorders or controllers. This instru- 
ment has many applications in accurate 
remote indication and recording of any 
linear movement over a range of 5-cm. 
The pH section is similar in design to 
the Pye industrial amplifier and recorder, 
while the conductivity section is based 
on the company’s “ W’’ conductivity 
meter. 


Radiovisor Parent Ltd., Stanhope 
Works, High Path, London, S.W.19 

The latest version of the industrial 
smoke density indicator alarm type-RV2 
and the less complicated smoke alarm 
unit type-SA56 will be exhibited on the 
Radiovisor stand as demonstration 
models, with their accompanying 
recorders and indicators. Other items 
from the company’s comprehensive range 
of equipment will include level controls ; 
and the series of Radiovisor Flamestat 
flame-failure protection equipment for 
gas, oil or pulverised-fuel, for which an 
auxiliary automatic light-up sequence 
controller has been produced to provide 
for purge and ignition periods and 
recycling. To provide automatic control 
on hoppers, vibrators, conveyors and 
similar devices a range of special photo- 
electric cell projections have been 
developed, including flame-proof and 
intrinsically-safe units, and examples of 
these will be displayed. The Radioviser 
event recorder which has been applied 
to many on/off recording operations on 
conveyors, hoppers and automatic mach- 
ines will also be exhibited. For dust 
and fume density measurement a special 
control unit is to be shown. This gives 
stability, and permits discrimination of 
concentrations of the order of 00.5 
grains/cu. ft. 


Rotameter Manufacturing Co. Ltd., 
330, Purley Way, Croydon, Surrey 

In addition to the well-established 
Rotameter flowmeters, this company will 
be showing a new range of industrial 
glass tube flowmeters (type-907) with an 
improved gland arrangement. The ends 
of the metering tubes are ground to 
accommodate a more rigid gland packing, 
e.g. P.T.F.E., than is normally tolerable 
with glass tube instruments. Special 
frames of welded construction have been 
produced, and flame-proof illuminators 
are available. Other new equipment 
will include a transmitting density meter 
for clean liquids ; a new form of electrical 
transmitting Rotameter flowmeter; a 
range of flow alarms ; and accessories 
for the Ekstrom level indicator. 


Sangamo Weston Ltd., Sr. George’s 
Court, New Oxford Street, London W.C.1. 

Sangamo Weston Ltd. will be showing 
a range of Weston electrical measuring 
instruments including laboratory stand- 
ards, portable, switch-board and panel 
instruments as well as Weston standard 
cells, photo-electric cells, millivolt ampli- 
fiers, \aemament switches, moving coil 
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relays, tachometers and thermometer 
bulbs. A representative selection from 
the range of gamo time switches will 
be shown, and will include 24-hour dial, 
solar dial and short interval switches as 
well as hour meters and change-over 
switches. Also included will be a range 
of Sangamo electricity meters and 
metering accessories including the latest 
developments in single-phase and poly- 
phase watthour meters. 


Smiths Industrial Instrument Ltd., 
Chronos Works, North Circular Road, 
London, N.W.2 

Smiths Industrial will be exhibiting 
recent developments of the calibrated 
relay. Typical applications for which 
the relay is suitable are engine starter 
and overspeed protection, over-speed 
warning controlied differential, machine 
tool overload protection, etc., in fact any 
application requiring precise operation 
at a pre-determined speed, voltage or 
current. The outstanding characteristics 
of the calibrated relay are the high 
accuracy of + I per cent. under static 
conditions, and the very low power input 
which is approximately 30 milliwatts. 
Another recent innovation is an industrial 
coupling, which uses an entirely new 
principle incorporating a magnetic circuit 
and a specially developed magnetic 
Notable features of the coupling 
include its resilience of operation which 
is said to be comparable to that of the 
hydraulic coupling. In addition, the 
characteristics of the clutch in the fully 
energised condition, i.e. no slip, is 
predetermined. The coupling is a 
constant torque device and the torque 
being directly proportional to the exciting 
current is in no way dependent on speed. 
Consequently, the power being trans- 
mitted by the coupling is directly 
proportional to the speed. Also exhibited 
is a repeat reversing unit, which utilises 
two couplings and is capable of being 
subjected to reversals in the order of 
6,000 per hour; hand tachometers ; 
magnetic and electric tachometers ; service 
counters; “‘ Petro-Flex”’ flexible tubing; 
and oil and fuel pressure gauges. 


Ronald Trist & Co. Ltd., Bath Road, 
Slough, Bucks 

A working model of the company’s 
Electricon smoke alarm, type ASB, for 
small boiler plants will be exhibited on this 
stand, together with the more compre- 
hensive Electricon smoke density indi- 
cator, type C.S.B. for larger installations. 
A range of Mobrey magnetic level 
switches, available for pressures up to 
3,000 Ib./sq. in. (hydraulic applications 
900 Ib./sq. in.) and temperatures up to 
750 deg. F., will be shown. On view 
for the first time will be a demonstration 
model of the Mobrey modulating level 
controller for maintaining boiler water- 
level closely in relation to the evaporation 
rate, and the Mobrey dual control which 
will shortly be available for working 
pressures up to 250lb./sq. in. The 
function of this latter unit is to combine 
in one machine the operation of both 
electrically-driven feed-pump control and 
low water cut-off with alarm for auto- 
matic firing apparatus. A section of the 
exhibit will feature the comprehensive 
range of Seatrist seals, etc. 
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PHOSPHATE CONDITIONING 


is thoroughly established as the most satisfactory method of preventing 
calcium and magnesium scale deposits in all types of boilers. Such 
deposits cannot form when a phosphate reserve and correct alkalinity 
conditions are continuously maintained in the boiler water. 
Indispensable at high pressures, phosphate conditioning at low pressures 
leads to such improvements in results that it is generally preferred to 
other forms of treatment. 

Ask your supplier of boiler conditioning chemicals how little you would 
have to pay to be sure your boiler is scale-free all the time. 
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Steam generator 
Although this inven- 
tion is more of general 
utility, a boiler of 
the type described 
may be used as a steam generator 
in a coal-gasifier or a synthesis- 
gas reaction-unit in which the steam 
generator serves to cool the gases 
produced and generate steam for 
use in the synthesis-gas reaction, 
and/or for other uses. The invention 
includes a water-tube boiler having 
an upright cylindrical pressure-vessel 
enclosing a circular row of wall-tubes 
for conducting a fluid to be heated, 
and enclosing a space for the flow of 
a fluid heating medium under 
pressure. The tubes are suspended 
within the pressure-vessel and the 
pressure vessel is in turn suspended 
from a supporting framework, so that 
the tubes and the casing can expand 
downwardly and independently of 
each other. In Figs. 1 and 2, the 
synthesis-gas reaction unit incorpor- 
ating a steam-generator is suspended 
from cross beams (11) of the structural 
































steel framework (10), including 
columns (12) and other beams (13) 
supporting the beams (11). The 
shell (30) encloses an upright circular 
row of steam generating tubes (40) 
and the casing comprising the shell 
(30), the head (21) and a lower head 
secured to the shell is covered with 
an outer layer of insulation (31). The 
inner surface of the shell (30) is in 
heat conductive contact with the 
tubes (40) so as to maintain the shell 
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and tubes at substantially equal 
temperatures, and minimise differ- 
ential expansion. The tubes (40) not 
only enclose the steam generating and 
superheating components laterally, 
but also help to form the lateral and 
bottom walls of a combustion chamber 
(45) which supplies the heating gases 
for the steam generator. In the case 
under discussion the heating gases 
comprise the hot products of a 
synthesis-gas reaction of constituents 
introduced into chamber (45). The 
lateral walls of the furnace or com- 
bustion chamber (45) are provided 
by refractory linings on the inner 
surface of tubes (40), supported from 
the furnace floor and extending over 
substantially half the height of the 
tube row. The lining is indicated as 
comprising three layers (41, 42 and 
43). The layer (41) immediately 
against the studded tubes (40) extends 
substantially the full height of the 
furnace (45). The intermediate layer 
(42) may comprise 9-in. thick refrac- 
tory shapes and extends the full 


British 
789,587. 


Fig. | (left). 
Patent No. 


Fig. 2 (right). 
Patent No. 


British 
789,587. 


height of furnace (45) and overlaps 
the upper end of layer (41). The 
innermost layer (43) may also com- 
prise 9-in. thick refractory blocks and 
extends for substantially half the 
height of furnace (45). Water is 
supplied from a drum (50) to an 
annular header (§5) by down-comer 
tubes (62), covered with insulation 
and connected at their upper ends to 
the outer ends of the drum (50). 
The lower ends of the down-comer 
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These extracts from British Patent Specifications are reproduced by per- 
mission of The Controller of H.M. Stationery Office. 
Specifications can be obtained from the Patent Office, 26, Southampton 
Buildings, London, W.C.2. Price 3s. 6d. each, both inland and abroad.) 
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tubes (62) are con- 
nected to the header 
(55) at uniformly 
spaced intervals by 
means of bent tubes 
(63). The tubes (63) may be suitably 
enclosed in an insulated ring casing 
section, and extend through thermal 
sleeves in the head (64). In addition 
to forming an outer wall, the tubes 
(40) also define a gas pass (75) 
containing the boiler tube banks and 
superheater of the steam generator. 
The tubes (40) may be 3}-in. o.d. 
tubes which are studded wherever 
they are in contact with a refractory 
lining, and they are substantially 
circumferentially contiguous to at 
least the upper end of the refractory 
lined furnace (45). The upper ends 
of the tubes (40) which continue to 
the top of the cylindrical tube bank 
are bent radially inwards, and at a 
slight upward angle, to connect into 
drum (50), and are covered with a 
layer of refractory material to form, 
together with the drum (50), the roof 
of the gas pass (75). Immediately 
above the tube sections (78), alternate 
tubes (40) in the cylindrical tube bank 
are bent inwards, as at (86), to 
provide a side outlet leading to an 


economiser (80). Saturated steam 
from the steam drum (50) is delivered 
from a saturated steam line (88) to an 
inlet header (93) of the superheater 
(90) which is of the pendent type com- 
prising 2-in. 0.d. tubes (94) connected 
into the header (93) and 1}-in. o.d. 
tubes (96) connected into a super- 
heater outlet header (97). The lower 
end of the superheater (90) extends 
to a point adjacent to the refractory 
wall (81), and this section of the 
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superheater comprises an elongated 
multiple sinuous loop. The tubes 
connected directly into outlet header 
(97) form a shorter loop adjacent the 
upper end of gas pass (75). A super- 
heated steam line (98) delivers super- 
heated steam from outlet header (97) 
to a flanged steam supply connection 
(99) outside the shell. British Patent 
No. 789,587 issued to Babcock & 
Wilcox Ltd. Complete specification 
published Fanuary 22nd, 1958. 


Rotary regenerative heat 

changer 

This invention relates to the 
mounting and supporting of the 
rotor of a rotary-regenerative heat- 
exchanger, and Figs. 3, 4 and § 
illustrate a preheater incorporating 
the invention. The apparatus com- 
prises a stationary outer casing struc- 
ture (10), a shell (12) and spaced end 
plates (14 and 16) between which the 
rotor is mounted. End plate (14) is 
provided with two sector-shaped 
openings or ports (18 and 20) located 
on opposite sides of a diametral plane 
through the heat-exchanger. These 


ex- 














and the other fluid to the rotor. 
Countercurrent flow of the two fluids 
provides the most efficient heat 
transfer, and accordingly the plant 
illustrated is connected so that cold 
air to be heated is admitted through 
duct (30) and port (26) to the bottom 
of the rotor, and after being heated is 
discharged from it through port (18) 
and duct (22), as indicated by arrow 
(34), while hot gas to be cooled enters 
through duct (24) and port (20), 
flows downwards through the rotor 
and is discharged in the direction of 
arrow (36) through port (28) and 
duct (32). With such connections it 
will be evident that the upper end of 
the apparatus will be hotter than the 
lower end. The rotor encircling the 
hub portion (56) and indicated at (70) 
comprises an annulus having inner 
and outer shells (72 and 74), and 
radial partition walls (76) dividing 
the space between the shells into the 
sector - shaped compartments (78) 
which are provided at or near the 
bases with suitable supports, such as 
bars (80), for supporting heat- 
exchange plate elements (82). In 
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Fig. 3 (left). 
Fig. 4 (below, left). 


Fig. 5 (above). British 
Patent No. 789,945. 














Fig. 6 (below). Brit- 
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be cut directly in the bearing member 
itself, and in the corners of which are 
circular lengths of wire (88) providing 
lower rails upon which a number of 
balls (90) may roll. British Patent 
No. 789,945 issued to Svenska Rotor 
Maskiner A.B. Complete specification 
published January 29th, 1958. 


Gas temperature measurement 
The gas temperature measuring 
device shown in Fig. 6 has a conduit 
(2) which is connected at one end to 
the suction side of a pump (6) and 
has at its other end an opening (3). 
A measuring pressure gauge (11) is 
connected across the nozzle-shaped 
opening (3) so as to measure the 
pressure drop across the nozzle. The 
conduit (2) is surrounded by a vessel 
jacket (7) which has an inlet (8) and 
an outlet (9). During operation a 
liquid having a constant temperature, 
e.g. boiling water, is caused to flow 
through the jacket (7). The size of 
the jacket (7) is such that it is capable 
of imparting to the gas flowing 
through the conduit a determined 
constant temperature at a point near 
the downstream end of the jacket. 
At this point an orifice (4) is located 
within the conduit (2) so that the gas 
is caused to flow through this orifice, 
and a second measuring pressure 
gauge is connected to the conduit (2) 
across the orifice (4). The conduit 
(2) is provided with a valve (5) 
between the jacket (7) and the pump 
(6) for adjusting the suction effect of 
the pump (6). The nozzle (3) is 
inserted into the chamber (1) in 
which the gas temperature is to be 
measured, for example, the com- 
bustion-chamber of a boiler. The 
nozzle (3) is provided with sharp 
edges so as to reduce to a minimum 
the difference of temperature between 














ports communicate respectively with 
ducts (22 and 24) for conducting one 
of the heat-exchange fluids to the 
rotor, and the other fluid away from 
the rotor. End plate (16) is likewise 
provided with sector-shaped ports (26 
and 28), aligned respectively with 
ducts (30 and 32) for conducting the 
heat-exchange fluid from the rotor 
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accordance with a basic feature of 
the invention the rotor (70) is 
supported at its inner periphery by 
the bearings (60), rather than at or 
adjacent the centre or axis of rotation. 
The lower bearing member (84) 
comprises a rigid ring provided with 
a load carrying raceway (86) in the 
form of an annular recess which may 





the gas and the nozzle wall. The 
valve (5) is so adjusted that the 
underpressure Hp at the gauge (10) 
in respect of the hot gas is the same 
as the underpressure Hy attained 
when ambient air was drawn through 
the apparatus for calibration purposes. 
Since the temperature of the gases at 
the orifice (4) remains unaltered, the 
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velocity of the gases through the 
orifice remains the same, as does the 
rate of flow of the gas. However, the 
temperature of the gases entering the 
aperture (3) will now be Tp; >Tyvs 
and therefore the velocity Wp; > Wy3, 
where Wy3 is the velocity of air 
passing through the nozzle (3) during 
calibration. As the device is operating 
at a small underpressure, it is possible 
to use the equation :-— Wp)3/Wy;3 

Tp3/Ty3 and it can be shown that 
Tp3 Ty3 Hp Hy, where Hy is the 
underpressure in the pressure gauge 
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(11) after introducing the pipe (2) 
into the space (1), Ty3 being the 
absolute air-temperature outside the 
space (1). The scale of the apparatus 
is not influenced by an incidental 
alteration of the measuring nozzle (3) 
owing to corrosion or partial choking. 
In such a case the conduit (2) is 
withdrawn from the space (1), and 
while air is drawn through the 
apparatus, the drive of the suction 
device, or the valve (5), is so adjusted 
that an underpressure Hy appears at 
the pressure gauge (11) which corres- 
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ponds to the temperature of the 
ambient air. After carrying out such 
zero correction, the scale will again 
indicate correctly the temperature of 
the gas which is to be measured. 
The radiation effect of the walls 
surrounding the space (1) does not 
influence the results of the tempera- 
ture measurement, so that the actual 
temperature of the gas is indicated. 
British Patent No. 790,393 issued to 
CKD-Dukla, Narodni Podnik. Com- 
plete specification published February 
5th, 1958. 





The Institute of Fuel (Australian 
Membership) has elected Mr. F. H. 
Roberts, of Melbourne, as its chairman 
for 1958. Mr. Roberts is director and 
chief engineer of John Thompson (Aust.) 
Pry. Ltd., a member of the John 
Thompson Group, Wolverhampton. Mr. 
Roberts received his technical education 
at the Royal Melbourne Technical 
College and abroad, and joined the State 
Electricity Commission of Victoria in 
1923. In his capacity of mechanical 
engineer, which post he occupied from 
1948 to 1956, he was responsible for the 
design, technical construction, and the 
bringing into service of power stations, 
briquetting works, open-cut equipment, 
and general mechanical engineering 
plant. He has travelled abroad for the 
Commission on three occasions, the last 
visit being in 1951 to deal with design 
matters concerning brown-coal fired 
power stations, and to investigate devel- 

ments in > y and the 

.S.A. Mr. Roberts is a member of the 
Institution of Engineers (Australia) and 
a Fellow of the Institute of Fuel. 

* * * 


Marconi Instruments Ltd., St. 
Albans, announce the formation of a 
new Engineering Group. The main 
duties of the group will be as follows :— 
general investigations ; research 
in connection with nucleonics ; technical 
liaison with other research organisations ; 
and the applications of semi-conductors 
to the omnes y’s products. Mr. G. M. 
Ettinger, M.Sc., who previously held a 
senior post at the Whetstone Laboratories 
of The English Electric Co. Ltd., and has 
considerable experience in connection 
with transistors and magnetic amplifiers, 
has been appointed engineer-in-charge 
of the new group. 

: * * 

No less than 51 leading firms and 
associations will be represented at the 
first Insulation Exhibition at 
Earls Court, London, from April 14th- 
19th. The exhibition is being run in 
conjunction with the 6th Factory 
Equipment Exhibition which will be 
— by the President of the Board of 

rade, Sir David Eccles. Experts will 
be on hand to demonstrate diverse 
insulating material and methods including 
wood wool slabs, asbestos cement sand- 
wich constructions, gypsum plasterboard, 
asbestos spray, insulating bricks, multiple 

ing units, hollow glass blocks, precast 

, fibreboard, corkboard, expanded 
plastics, glass fibre, asbestos mattresses, 
and double glazed windows. During the 
exhibition, a one-day conference on the 


Thermal Insulation of Factory Buildings 
will be opened by Mr. Gerald Nabarro, 
M.P., on Thursday, April 17th. Mr. 
Nabarro was the originator of the 
Thermal Insulation (Industrial Buildings) 
Act, 1957, which provides that all 
industrial buildings erected after January 
Ist, 1959, shall be regulated against loss 
of heat to a standard prescribed in 
regulations laid down by the Minister of 
Power. The purpose of the conference 
is to explain to those concerned with 
planning industrial buildings what they 
are required to do, how much it will cost 
and what benefits will result. 
* * _ 


Richardsons Westgarth (Hartle- 
pool) Ltd. have received notification 
from the Central Electricity Generating 
Board that an order is to be placed with 
them for the construction, erection and 
commissioning of two 120-MW reheat 
steam turbo-alternator sets, the value of 
this order exceeding £1} million. The 
C.E.G.B. and their predecessors, the 
Central Electricity Authority, have for 
some considerable time been customers 
of Richardsons Westgarth, who have 
provided them with many large Richard- 
sons Westgarth-Brown Boveri turbo- 
alternator sets for a number of power 
stations in the British Isles. An out- 
standing example is the Portobello 
(Edinburgh) station of the South of 
Scotland Electricity Board, which for 
many years has been the most efficient 
generating station in operation, and 
which is equipped with three 60-MW 
cross-compound sets constructed by 
Richardsons Westgarth. 

* * 


“ Rocksil”’ rigid pipe sections are 
announced by The nee Asbestos 
Company Limited as the latest addition 
to this well-known range of rock wool 
insulation materials. Rocksil rigid pipe 
sections are, it is claimed, mechanically 
very strong, and are manufactured to an 
extreme degree of accuracy, ensuring uni- 
formity of pipe diameters and wall thick- 
nesses. Three feet in length, these pipe 
sections have a uniform density (10 Ib. per 
cu. ft.) and superior finish. They are 
available in thicknesses ranging from } in. 
to 2in. at } in. intervals, both canvas 
wrapped with and without bands and 
scrim cloth wrapped with and without 
bands. They are designed to provide in- 
expensive pipe line insulation for ev: 
type of domestic, industrial and marine 
requirement in the temperature ranges up 
to 600 deg. F.—hot water lines, steam 
lines and steam traced oil lines—and also 
frost protection of cold water piping. 





Metropolitan-Vickers Electrical 
Co. Ltd., has been awarded a contract 
valued at approximately {£14 million, 
covering the construction and equipping 
of the Gach Saran Power System for the 
Iranian Oil Exploration and Producing 
Company. The scheme will comprise 
a 12-MW power station, switchgear, 
transformers and transmission lines in 
the Gach Saran oilfield located some 
2,500 ft. above sea-level in Southern 
Iran, whence oil will be piped to a new 
sea terminal at Kharg Island in ,the 
Persian Gulf. Sub-contractors for the 
associated civil engineering are Richard 
Costain Ltd., and for the transmission 
lines and cable work British Insulated 
Callender’s Construction Co. Ltd. The 
consulting engineers are Messrs. Ewbank 
& Partners Ltd. The complete system 
is to be commissioned in May, 1960. 
Power generating plant will comprise 
three Metropolitan-Vickers L.51.C gas- 
turbine-generators nominally rated at 
4,000-kW ; the maximum rating of each 
unit will be 5,500-kW. The L.5§1.C gas- 
turbine is one of the standardised range 
of Metropolitan-Vickers industrial units 
for operation on natural gas or oil fuels, 
and suitable for base load, peak load or 
stand-by duties. The ch 
machines will burn natural gas from the 
oilfield. 


* * * 
** Bestobell Globe Valves ’’ is the title 
of the latest addition to a series of 
ceernemgeces| available from Bell’s As- 


Enginee Ltd., Besto- 
bell Works, Slough, Bucks. This 
describes the company’s standard range 
of globe valves which are supplied, 
manufactured from various body materials 
(bronze, cast or forged steel) and in 
various forms to cover working steam 
pressures from 180-600 Ib./sq. in. and 
working temperatures from 380-850 
deg. F. 

* * 


The fourteenth issue of “ Electricity 
in Industry ”—technical review of the 
Lancashire Dynamo Group of Companies 
—has just been published. It contains 
four main articles. These are concerned 
with recent developments in the field of 
variable-speed drives, roller bearings 
for small motors, vehicle battery charging 
and transformer core steel. The latter 
article is one of a series which, in this 
issue, covers methods of use and proces- 
sing of high grade transformer core steel. 
Copies of the publication are available 
from Lancashire Dynamo Group Pub- 
licity Services, St. Stephen’s House, 
Victoria Embankment, S.W.1. 
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MONEY FOR INDUSTRY— 


that’s our business ! 


. and has been for a very long time. 
There may be many ways of saving 
money for industry but we specialise 
in one way only—by saving much of the 
money you spend every day on fuel. 
From Power Stations to Petrol Refin- 
eries, from Calder Hall to the “John 
Biscoe’’—we have saved fuel, and that 
means money, for firms large and 
small. Heat loss is a waste, an extra- 


vagant waste— yet so easily avoidable. 
The job of preventing it varies from 
plant to plant but we tackle and 
solve every problem individually —and 
carry out the remedy. We guarantee 
to reduce your heat loss to as little as 
10%; and that means a big saving on 
your fuel bill. All plant benefits from 
heat insulation, and remember, that’s 
our business! 


THE DARLINGTON INSULATION COMPANY LIMITED 
38 Great North Road, Newcastle upon Tyne 
h Offices in: London, Birmingham, Bolton, Bristol, Cardiff, Glasgow, Leicester and Sheffield 








OTES yan LLL 


We regret to record the death “on 
March 16th of Mr. C. K. Bird, who 
until he relinquished the position for 
health reasons at the end of March, 1956, 
was manager of BTH turbine contracts 
department at Rugby. From that date 
he was consultant to the manager, 
turbine contracts. Mr. Bird, who was in 
his sixty-sixtn year, was educated at 
Tettenhall College, Wolverhampton, and 
King’s College, Cambridge. He joined 
BTri as a student apprentice in 1919, 
and was appointed assistant manager in 
1919, became a member of the contracts 
department in 1922, and was appointed 
assistant manager of turbine contracts 
in 1943. 2: succeeded Mr. H. G. 
Rowe as manager in July, 1945. 

* 7 * 


Mr. Eric E. R. Fuchs, M.I.E.L., 
A.I.Loco.E., has now joined Ruston & 
Hornsby Ltd., Lincoln, as personal 
assistant to Mr. T. L. Kendall, sales 
director. Mr. Fuchs joined the English 
Electric Co. Ltd., at Rugby in 1938, and 
was engaged on diesel engine research 
and development. Later he became 
technical delegate in the Middle East for 
the entire English Electric Group, 
returning to the diesel engine division in 
19§2 as assistant to the general manager. 

* - . 

Mr. B. W. Dawkins has been elected 

chairman of Saxon Engineering Company 
Limited and Bennis izati 
Limited, both of Fenton, 
Trent, and of subsidiary companies of 
Bennis Combustion Limited, Little 
Hulton, Walkden, Manchester. Mr. 
Dawkins is joint managing director of 
the parent company Bennis Combustion 
Limited. 


* * : 


We are informed that Mr. R. A. S. 
Lomax, A.M.I.Mech.E., has been 
appointed a director of Ashwell and 
esbit Ltd., Leicester. 
* . * 

Baldwin Instrument Co. Ltd., Dart- 
ford, announce the appointment of 
Mr. John D. Thornley as Northern 
England resentative of the Fluid 
Power Division. Mr. Thornley will be 

ting from the following address :— 
aterhey Cottage, Rivington, Nr. Bolton, 
Lancs. Telephone : HORwich 364. 
* * + 
The Steel Company of Wales Ltd. 
announced © appointment of 
Mr. M. C. Harrison as manager of the 
new Bessemer steel plant, which is now 
under construction at Abbey Works. 
Mr. P. Truscott has been appointed 
assistant manager. Ss ‘. 


International Combustion Ltd. and 
International Combustion(Products) 
Ltd. have opened a new office at 22, 
St. Mary Street, Cardiff (telephone : 
Cardiff 26648). Mr. R. W. Allison has 
been placed in charge of this office. 


Mr. A. V. Sowman, M.I.E.E., has 
been appointed *managing director of 
Crompton Parkinson (Chelmsford) Ltd. 

* - 


Mr. A. McLellan, C.A., deputy 
accountant of the North West, Mersey- 
side and North Wales Division of the 
Central Electricity Generating Board, 
has been appointed divisional accountant 
in the North West, Merseyside and North 
Wales Region of the Board. | 


Zwicky Ltd., Slough, Bucks, inform 
us that Mr. George C. Turvey, B.Sc. 
(Econ.), has been appointed as sales 
director of the company. 

a * 


Mr. F. H. Lawder, chief labour 
superintendent of the United Steel 
Companies Ltd., been elected 
president of the Iron and Steel Trades 
Employers’ Association in succession to 
Mr. W. F. Gilbertson. 


Mr. L. F. Miller, deputy chief con- 
tracts officer of the Central Electricity 
Generating Board, has been appointed 
chief purchasing and contracts officer of 
the board. Mr. Miller joined the sales 
department of W. T. Henley’s Tele- 
graph Works Co. Ltd. in 1929, and two 
years later, the purchasing department 
(engineering division) of Edmundsons 
Electricity Corporation Ltd. After war 
service he was appointed secretary to 
several engineering committees of the 
British Standards Institution and on the 
reorganisation of the electricity supply 
industry he became senior assistant to the 
purchasing officer of the Eastern Elec- 
tricity Board. In 1949, he joined the 
Authority’s headquarters staff as analy- 
tical officer (generation construction 
branch), subsequently becoming prin- 
cipal assistant contracts officer and then, 
in 1957, deputy chief contracts officer. 

* * * 


After 39 years’ service with the British 
Thomson-Houston Company, Rugby, 
Mr. EF. G. James, B.Sc., A.M.LE.E., 
has retired. He spent most of his career 
in the industrial engineering department 
but for the past two years has been 
personal assistant to Mr. G. S. C. Lucas, 
director and chief electrical engineer. 
Mr. James served his Sg tee in 
1912-14 with the British Westinghouse 
Electric and Manufacturing Co. Ltd., 
now Metropolitan-Vickers Electrical Co. 
Ltd., Trafford Park, Manchester, and in 
1919 joined the BTH publications (now 
publicity) department. He was transferred 
in 1922 to the industrial engineering 
department, remaining there for 33 years, 
during which he became section leader of 
the paper, printing and textile section. In 
1955, he was mn personal assistant 
to Mr. G. S. C. Lucas, in which position 
he remained until his retirement. 

* 


The Plessey Co. Ltd., Ilford, announce 
Dalziel, 


that Mr. W. production 


manager of the Electronic and Equipment 
Group, and Mr. H. Fox Wright, 
contracts manager of the company, have 
been appointed executive directors. 

* * * 


The Minister of Power has re-appointed 
Sir George Gater, G.C.M.G., K.C.B., 
D.S.O., J.P., as a part-time member of 
the London Electricity Board. 

_ * _ 


We are informed that the address of 
The Professional Engineers Appoint- 
ments bureau is now 39, Victoria 
Street, S.W.1. The telephone number 
remains unchanged (ABBey 1737). 

* * * 


Dewrance & Co. Ltd., well known 
as manufacturers of valves, boiler mount- 
ings, etc., announce that their subsidiary 
company Jones, Tate & Co. Ltd., 
Victory Works, Bradford, is now to 
operate as a division of the parent 
company, to be known as the Jones 
Tate Division. Mr. C. E. Jones has 
retired and Mr. P. F. Gifford has been 
appointed divisional manager. Mr. A. C. 
Jones, A.M.I.Mech.E., is appointed 
sales manager, and operates from the 
London office, 165, Great Dover Street, 
S.E.1 (tel. : HOP 3100). This division 
manufactures a wide range of powered, 
automatic and solenoid-operated valves. 
Correspondence other than that con- 
cerning sales will continue to be addressed 
to Victory Works, Bradford. 

- * 


Metropolitan-Vickers Electrical 
Co, Ltd. announce that the address of 
the company’s Sheffield district office is 
now :— 9, Market Place, Sheffield, 1. 
The telephone numbers, Sheffield 23114-7 
and 27848, will remain unchanged. 

* 7. 


It is announced that sums totalling 
£450 were awarded during 1957 from 
the Maudslay Scholarship fund. Three 
scholarships of £100 each were awarded, 
and there were three special prizes of 
£50 each. The Maudslay Scholarship 
Foundation provides the funds for the 
scholarships, and these are administered 
jointly by the Junior Institution of 
Engineers and the Maudslay Society. 
Awards are made annually for the 
purpose of assisting young engineers in 
their technical engineering and practical 
training. The rules for the 1958 award 
will shortly be announced. 

* * * 

Foxboro-Yoxall Ltd. inform us that 
they are now occupying their new offices 
at Redhill. Correspondence should be 
addressed :— Foxboro-Yoxall Ltd., Red- 
hill, Surrey. The telephone number is 
Redhill 5000. The move to these new 
premises allows for the increased 
production now required, and also a 
reduction in delivery period. The 
company has taken the opportunity of 
expanding activities in every department, 
ew technical sales and service 
acilities. 
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No limit... 
to the number 








Only the size of your panel limits the number of 
Cambridge New Unit Type vertical scale in- 
dicators which can be mounted side by side. 
Every inch of panel space can be used. Units 


EASY TO READ can be added, at any time, without inconvenience. 
Even at the top of the panel, where If necessary, a unit can be replaced rapidly by a 
other instruments cannot be placed spare. The indicators are available for tempera- 
effectively, the NEW design gives tures up to 1,000° F., for draught measurements, 
improved visibility, as well as com- and for pressures up to 2,500 lb per square inch. 


pactness. 


New Mailing List. Send us the name(s) of 
those who would like to receive details of the new 
indicators and/or our other new publications as 
they are published (Dept. K). 


ambudge NEW UNIT TYPE 


Vertical Scale indicators 





1.E.A. EXHIBITION, APRIL 16 to 25, OLYMPIA: Tickets available from the Company, address below 


CAMBRIDGE INSTRUMENT COMPANY LTD., 13 GROSVENOR PLACE, LONDON, S.W.| 
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AULD’S PATENT REDUCING VALVES FOR ALL 
DUTIES ON STEAM, AIR OR WATER SERVICES 


Also Manufacturers of : 

AOE Res SURPLUS VALVES, COMBINED SURPLUS AND qurrerire 
TYPE REDUCING VALVES, FULL BORE RELIEF TYPE 
VALVES, STOP VALVES, DE-SUPERHEATERS, 

STEAM TRAPS, etc., 

FOR ALL PRESSURES AND TEMPERATURES 


DAVID AULD & SONS Ltd., Whitevale Foundry, GLASGOW, S.E. 


TELEGRAMS : “ REDUCING,”” GLASGOW TELEPHONE : BRIDGETON 2124 


OIL FUEL BURNING EQUIPMENT 


With over forty years of experience and the results of continuous experiment 
and research we are able to offer oil fuel burning equipment which is bighly 
efficient, economical and safe and, like all Thornycroft productions, a good 
engineering job. 


For particulars of Industrial equipment write for publication SEB. 99 which includes a questione 
naire for completion and return to us; publication SEB. 89A deals with Marine installation, 


JOHN |. THORNYCROFT & CO. LIMITED, WOOLSTON WORKS, SOUTHAMPTON 











100 MW turbo-generators nearing completion 


The installation of three PARSONS 100 MW 
turbo-generators is well under way at The 
Central Electricity Generating Board, Ferry- 
bridge Power Station, Yorkshire. Here is the 
first machine nearing completion; it is now in 
operation. Steam conditions: 1500 Ib/in? pressure, 


975° F. temperature and reheat to 950° F. 


C. A. PARSONS & COMPANY LIMITED 


TURBO-GENERATORS 


* HEATON WORKS 


* NEWCASTLE UPON TYNE 6 





I 
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REAVELL ASKANIA REGULATORS 








Combustion Control for Boilers and Furnaces of all 
types, Pressure, Vacuum, Mixture and Temperature, 
Regulators for Gases, Steam, Air, Liquids, 
eo aa 
GAS WORKS, COKE OVENS, BOILER PLANT, 
STEEL AND CHEMICAL WORKS AND 


INDUSTRIAL PLANTS GENERALLY. 





Write for particulars, mentioning this journal. 


REAVELL & Co., Ltd., Ranelagh Works, Ipswich. 











A PAIR OF §& 


FAN 
GUARDS 


designed & erected by 
us, at the works of 

RICHARD, THOMAS & 

BALDWINS LTD. 










WE SHALL BE PLEASED TO 
QUOTE FOR GUARDING 
WORKS OF ALL TYPES. 


a) era a? 


(1 


*, > 
Sb a Se 


Chi.) cae Bh 
FED 


( ! Work ‘ 


rerpl WALE 
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Makers of high quality Bolts, Nuts, Studs, etc. in Bright and High Tensile 

Steel in a range of sizes from } in. up to 3 in. dia. 

rg Steel Hexagon Head Bolts, Nuts, Studs, etc. from } 
in. Gia. 


= 
————_ 7 


in. up to 


(CREEP RESISTING STEEL STUDBOLTS! 


> 


Specialised products that defin- 

itely resist ‘‘ CREEP ’’ and retain their High 

Tensile strength when exposed to high temperature stresses. 
Sizes range from j in. to 3 in. 

Larger sizes than those given above can be supplied when 
specially required. 

We shall be pleased to quote for all types of Specialities in any Telephone : JAMES BRIDGE 2072 
material, size or quality on receipt of your enquiry. (5 lines) 

Also, makers of Bright Drawn and High Tensile Heat Treated Telegrams : “* ACCURACY” 
Bright Drawn Steel Bars, Hexagons, Squares or Rounds in all sizes DARLASTON 

up to 34 in. dia. 


! 


SLNN 8 S110O48 13418 LHDOING 


Catalogue, giving full information of our complete range, on request. 


W. MARTIN WINN LTD., DARLASTON, S. STAFFS. 


Refractory 
rotective Glazes 


Many years of highly technical research and 
experiment lie behind the success of our Re- 
fractory Glazes and Cement, Insulating Composi- 
tions, Metal Preservatives and Ceramic Materials. 
FOR THE ENGINEERING INDUSTRY 


Immediate delivery. Our technicians are at your service. 











Vincent Davis Glazes Limited 


London Road, Stoke-on-Trent Tel: Stoke-on-Trent 44397 
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SIR ERIC BOWATER — Chairman and Chief 
Executive of the Bowater Paper Corporation writes: 


**We have always been highly conscious of the need for fuel economy 
in our mills and factories. We welcomed the formation of the National 
Industrial Fuel Efficiency Service, and from the beginning have co- 
operated with them to the fullest extent, using their experience and 
staff to supplement that of our own engineers. We are glad to 
acknowledge the increased efficiency resulting from this co-operation. 

We believe that, where no trained combustion staff is available, 
this Service is almost indispensable.” 

A 


i, 
J2ck ( 8 prey A 


inland 








Call in N-1- F*E*S—lIndustry’s own non-profit-making Service 
for advice on the efficient use of all fuels, heat and power. 


For address of nearest Area Engineer write to :— 


Ww , Zr : F . B ' Ss National Industrial Fuel Efficiency Service 


Head Office: 71 GROSVENOR STREET LONDON WI - 


Telephone: Hyde Park 9706 








to the 
requirements of: 
ADMIRALTY 
WAR OFFICE 
AIR MINISTRY 
6.0.T. LLOYOS 
BRITISH 
SG Ay AND FOREIGN 
mathuments of couhacy RAILWAYS 


AND OIL 


OVER A CENTURY OF EXPERIENCE IN 


PROMPT DELIVERY 


SMITH BROS & CO (HYSON) LTD 


VALVE TTINGHAM EN ] 





COMPANIES — 





THIS COCK 
DOESN'T 
JAM. ™ 








Uneven expansion 
is controlled by 
spring-fed ball bear- 
ings which keep the 
plug always free in 
the barrel. Made in 
sizes jin. to 6in. 
with flanged or 
screwed ends. Suit- 
able for steam, gases, liquids or liquors. 
Gunmetal for up to 200 Ib. p.s.i. 

Cast Iron for up to 50 Ib. p.s.i. 


UNITED STATES METALLIC PACKING CO. LTD. 


Soho Works, Bradford 8. 
Telegrams: “‘ Metallic’’, Bradford. 
Telephone 41284-5. 














: London, Liverpool, Glasgow, Manchester, 
a ee Cardiff, Southampton, Hull, Swansea and Gristol. 
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A MECHANICAL STOKER that 
fully complies with the provisions 
of the ‘Clean Air Act’ 











SAVES ON COAL , ; 
" a 
: 4 
BURNS INFERIOR FUEL ’ 
4 1 
SAVES TIME & LABOUR 
GIVES MORE STEAM 
| ates te hates Rae | 4 
| eeais 8 complet omienien. Write for a R 0} 
MECHANICAL STOKER AND FAN-FORCED DRAUGH 
JAMES PROCTOR LIMITED, P.O BOX 19, HAMMERTON ST., BURNLEY. ‘Phone Burnley 3102/3 7 
PROCTOR’S COAL ELEVATORS complete the ideal installation OO! SAREE 5 


i 


by Caird & Rayner Ltd., 
for all grades of Fuel Oil 
and Creosote Pitch. 
Standard sizes to deal 
with 10 to 2,000 gallons 
per hour using Steam or 


High Pressure Hot Water We welcome your enquiries 


as heating media. — ask for leaflet B1/48 


t Caird c Rayner 





777 COMMERCIAL ROAD, LONDON, E.14. 5 
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WATERLEVEL.... 


CONTROL 9 
PROBLEM « 


COPES HAVE THE ANSWER 


Modern boiler conditions demand efficient control methods 






Whether a two element feed water regulator or a three element 
regulator is chosen for high pressure boilers, Copes can offer suitable equipment 
with the background of over 35 years’ experience gained in the field of feed and 


water level control problems. 


. Left, 3 Element 
control unit 








Above, 2 Element contro! unit 


Cc oO PE S Write for literature or ask for an Engineer to call 
COPES REGULATORS LTD 


COPES REGULATORS LTD., 9, SOUTHAMPTON PLACE, LONDON, W.C.1.  relennone: CHANCERY 7075 Telegrams: COPEREG (Phone) LONDON 


ELECTRICAL 
cae VALVE CONTROL 


A comprehensive range is manufactured 





for emergency and remote power 


Fiame and Explosion- 


operation of valves. The apparatus 
proof Construction 


is unique in features and design. 
ESTABLISHED - 


/894 





Boiler-house 
Construction 


JONES, TATE & CO., LTD. 


VICTORY WORKS * BRADFORD,ENGLAND. 





SEMI-BALANCED 
SOLENOID-OPERATED VALVE 
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THE DEFUR PROCESS 





Chemical Descaling by the ““ DEFUR ” PROCESS is now of more import- 
ance than ever, especially in view of the extensive OIL CONVERSIONS 
now taking place. To ensure a perfectly scale-free Boiler, avail yourself 
of the DEFUR free examination and report service. In other words: 


DON’T DEFER - DEFUR 


DEFUR LTD. are specialists in CHEMICAL DESCALING of Boilers (all types) 
and ancillary Steam Plant, Process Plant, Water Mains, Gas & Marine Plant, etc. 


SERVICE: Examinations, advice on all scale problems and firm quotations for 
descaling given. 


SUPPLIES: DEFUR DESCALING SOLUTION immediately available in 
CARBOYS or ROAD TANKERS. 


DEFUR DESCALING 2 ST. MARYCHURCH STREET 
ROTHERHITHE, S.E.16 
SERVICES LTD Telephone: BERmondsey | 321 


LONDON : BRISTOL - MANCHESTER - SOUTHAMPTON 





OW erotobbetcaneye: 















* . 
MOVEMENT of pipe work under 5B € ] Ke WS 
modern high-pressure and high- EXPANSION 
temperature conditions is absorbed 
efficiently by Teddington Bellows Expansion JOINTS 
Joints. Teddington Bellows are of highest 
quality stainless steel, flawlessly butt- 
welded to ensure perfect uniformity of wall 
for maximum durability. Normal 
production ranges from 1 inch to 7 feet 
diameters and larger sizes can be made. 
Let’s get together and solve your 
own particular expansion problems. 


A 


> 


t/ 
(po TEDDINGTON BELLOWS 


TEDDINGTON AIRCRAFT CONTROLS LTD., INDUSTRIAL BELLOWS DIVISION, AMMANFORD, CARMARTHENSHIRE. TEL : AMMANFORD 455 


a 


Send for ovr descriptive 
brochure E.45 





Bo. 
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For boiler brickwork repair 


THOMAS HORN LTD 
la 











® Specialists in brickwork for 5 


boiler and furnace installations 
@ Repairs and maintenance 


@ Flues redesigned to give higher 


efficiency and lower running cost 








Contractors to H.M. Government, Hospitals and Industrial Undertakings 





THOMAS HORN LTD 36 victoria STREET - LONDON S.W.! - TEL ABBEY 4788 











THE INCINERATOR COMPANY LIMITED “| 


BELGRAVIA CHAMBERS 
72 VICTORIA STREET 
LONDON, S.W.1 
Tel.: VIC 5092 





Bd ¢ INCINERATORS 
Bf © WASTE HEAT BOILERS 
B eo GRIT ARRESTORS 
e SMOKE ABATEMENT 






















Make your refuse provide Heat 















\ 
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WELDING 
CHARGE 
TUBES 


The Unit Superheater and Pipe Co. Ltd., following initial contracts for reactor Th 





« photograph shows an 
charge tubes for Calder Hall and Chapel ross power stations, has been entrusted operator welding one of the 
448 charge tubes, using 
low hy drogen electrodes 
produce the charge/discharge and control rod stand tubes for Bradwell throughout 


by Whessoe Limited, member company of the Nuc lear Power Plant Co., to 


Power Station. 


THE UNIT SUPERHEATER AND PIPE CO. LTD - UNIT WORKS 


SWANSEA Telephone : Swansea 54091 (6 lines) Teleg s: “‘Superunits’, Swansea. T 48-20 








Cxctudswe/ 







only Bennis have 
—emmes 8 Cll these features 


LINKS GUARANTEED 3 YEARS 


GRATES MADE FOR ALL SIZES 
OF FLUES DOWN TO 2 9 —NO 
LIMIT ON UPPER SIZES 


POSITIVE LOCATION OF LINK 
RODS THUS AVOIDING FLOAT 
AND POTENTIAL JAMS 


TWO SAFETY DEVICES: 
SLIPPING CLUTCH DRIVE 
AND SHEAR PIN 


CAST IRON FRONT AND REAR 


DEAD PLATES PREVENT 
DISTORTION 


ALL PARTS SUBJECT TO HEAT 
EASILY RENEWABLE 


ARCH SUPPORTED BY NON- 
SLAGGING CARBOFRAX 
BLOCKS 


ROTATING REAR DRUM 


BENNIS chain or — 


B E N N SS om. eR: Be ees + eae 


LITTLE HULTON acai MANCHESTER Tel. WALKDEN 3213/4/5 * London PA 28 ery a... swi - ha ABBEY ay 
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you 
DON’T NEED 

SPECIAL 
EQUIPMENT OR 
FLUIDS TO CLEAN 
THIS AIR FILTER! 





Heather Multi-Brush Air Filters can be cleaned easily and thoroughly, 
without special equipment or fluids, and stil) retain the initial filtering 
efficiency. In fact, maximum efficiency and minimum maintenance 

is the correct way to sum up this unique, low-cost filter system. A finely 
graded mesh of intermingling hair. specially selected to withstand 

the varying humidity and conditions of the dust-laden air. is used 

to trap impurities and dust particles from the incoming air stream. 
Periodically, the filter brushes can be cleaned simply by shaking or 
suction cleaning. * Write NOW for leaflet H34 which gives full details. 


psa gk ROR RE: IGA TIER PLLTZBS LRED 


ST. JAMES’S PLACE - LONDON YDE PARK 7588 
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AMBER 
COMBUSTION ADDITIVES 


For injection direct into the combustion zone of boilers and furnaces burning 
RESIDUAL FUEL OILS, COAL and PULVERISED FUEL FOR REDUCTION OF 
SULPHUR CORROSION, FOULING and SLAGGING, 


while maintaining maximum efficiency and availability 


AMBER 
LIQUID FUEL IMPROVERS 


For addition to 
RESIDUAL FUEL OILS, DIESEL FUEL OILS, GAS OILS and C.T.F. FOR REDUCTION OF 
SULPHUR CORROSION, ELIMINATION OF SLUDGE, SOOT AND CARBON DEPOSITS, 
and IMPROVEMENT IN COMBUSTION EFFICIENCY 


Details from :— 





THE AMBER CHEMICAL CO. LTD. The Amber Processes offer the only successful answer to 
Ila, Albemarle Street, London, W.! the problems created by the presence of sulphur in fuels. 
Tel. : MAYfair 61613 These treatments also effectively alleviate air pollution. | 
































~~ - 
SP a Wyeast: a 











é 
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ZEPHAI THE MOST ECONOMICAL SPACE HEATING 


S 



















The 84°, efficient automatic ZEPHAIR industrial air heater dispenses 
with boiler plant and provides warmth at the lowest installation 
and operating costs. No special foundation is required and 
the full heat output is available, under thermostatic 
control, in a few seconds when using gas, coal, 

light or 200 seconds oil which are smoke- 
lessly burnt. 


right where you want it 


Zephair heating re-circulates 
warm air at working level and the 
required temperature is quickly 
attained and uniformly maintained. It 
can supplement an existing heating system 
and additional needs are met, as they occur, 


by the use of more self contained Zephairs. 
| BRANDON RD., LONDON, .7. Tel: NORth 24458 @ SO WELLINGTON ST., GLASGOW, C.2. Tel: CEN 5323/4 


LiMiteobD 
and at BIRMINGHAM ~ BRISTOL © CARDIFF - LEEDS - MANCHESTER - NEWCASTLE - NOTTINGHAM 


Cleaner Filtering 


the 2WICKY 
wag 


There is a complete range of Zwicky filters, 
single and dual gauze and the self cleaning 
Zwikleen, each with its own specific 
function. We are always happy to advise on 
their suitability to any particular problem. 

















Other Zwicky Products include 
HIGH PRESSURE FUEL PUMPS 
HAND PUMPS FOR DOWTHERM & PRIMING 


CONSTANT PRESSURE AND 
REGULATING VALVES 


V-SLOT METERING VALVES 





N Z DUAL FILTER 


For water, petrol or oils, giving a con- 
tinuous flow of filtered liquid. Filter 
cages can be used singly or in parallel. 
A special valve permits cleaning without 
interrupting flow. Installed vertically or 
horizontally. 


Write for literature: ref. Q.11 






ZWICKY LTD., SLOUGH, BUCKS 


TELEPHONE : SLOUGH 21201-5 
SPECIALISTS IN PUMPING, FILTRATION AND PRESSURE CONTROL 













—  |...AWew 
TRAP BY AN 
OLD MAKER 


PRESSURE PS). GAUGE. f° and 1” UNIT TRAP 
Maximum continuous discharge at 
10° .F below steam temperature. 


its small 

its efficient 
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Sterilisers and anywhere where unit trapping calls for a number 
of small inexpensive steam traps. 


PRESSURE RANGES 0-100 P.S.1I. Sat. 

and 100-200 P.S.I. Sat. 
will lift 2 ft. for each I-lb. of steam 
pressure in the trap. 


MADE IN THREE SIZES: 
+", }, and I’ B.S.P. or A.P.1. 


Self supporting on the pipe-line. 
Discharge capacity of §” trap approx. half of above graph. 
For further details ask for List No. 98 
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Engineering and Boiler House Review, April, 1958 


CLASSIFIED 
ADVERTISEMENTS 


BARROW IRONWORKS LIMITED 
BARRO W-IN-FURNESS 
FUEL ENG!NEER required with experience of the economic use of blast 
furnace gas on boilers, blast furnace stoves, etc. The post is superannuable. 
Applications with full details to—WORKS MANAGER, BARROW IRON- 
WORKS LIMITED, Barrow-in-Furness 


WORKS ENGINEER required to join staff of large earthenware manufac- 
turers. Applicant must possess qualifications enabling him to handle steam 
and general engineering installations and maintenance, and able to control 
maintenance staff 

Apply stating age, qualifications, experience and salary required to—Box No 
257, ENGINEERING AND BOILER HOUSE REVIEW, 19-20, Noel Street, 
London, W.1 


MODERN ECONOMIC BOILER 6,000/8,000 Ib. hr., 180 p.s.i., hand or stoker 
fired. Reply—Box No. 256, ENGINEERING AND BOILER HOUSE REVIEW, 
19-20, Noel Street, London, W.! 


STEAM PLANT SUPERINTENDENT wanted for Canadian owned 12,500 KW 
public utility in Georgetown, British Guiana. Age 30-40, family man preferred. 
H.N.C. or failing that O.N.C. desirable. Good experience with oil-fired boilers 
and steam turbines essential. Salary equivalent of £1,680 per annum. Free 
passages both ways: three months leave at end of three-year period; interim 
local leave; house with electric cooker and refrigerator provided at nominal 
rental. Applications, in writing only, with brief qualifications to—MESSRS 
MACKNESS & SHIPLEY, Parliament Mansions, Abbey Orchard Street, London, 
S.W.1, who will provide full particulars before interview. 


BALL AND ROLLER BEARINGS, etc., wanted ! Also surplus goods, especially 
hand tools, of all descriptions. For Sale. Metal boxes of strong and sturdy gauge 
and construction with handles in all sizes. Ask for details.—R. PORDES, 138, 
New Cavendish Street, London, W.!. MUSeum 5250 














The Specialist Foundry 
with own machine shop 
for 
BLACKHEART MALLEABLE 
IRON CASTINGS 
© 
HEAT AND ABRASION 
RESISTING ALLOY CASTINGS 
® 
Manufacturers of 


*‘PULMAC’ 
PULVERISING MILLS 


FOLLSAIN- WYCLIFFE FOUNDRIES LTD. 
LUTTERWORTH - Nr. RUGBY Tel. 10, 60 & 152 

















id Laidlaw Drew 
MODULATING FLAME OIL BURNERS 


for all grades of fuel oil up to 

950 sec. Redwood No. | at 

100° F. and for capacities up to 
800 Ib. of oil per hour. 












Ww 


The illustration shows one of our PH.90 
fully automatic modulating flame oil 
burner units firing through the extension 
of a Thermax boiler. In addition to the 
auxiliary steam operated oil heater the 
hydraulic damper gear is clearly shown. 





SIGHTHILL 
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EDINBURGH, I! 





& Co. Ltd., 


Telephone: CRAiglockhart 4422 

Telegrams: ‘*‘ ERICLEX, EDINBURGH "’ 

LONDON: 63, Queen Victoria Street, E.C.4. 
Telephone: CITY 1155/6 
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LARK Tube-cleaning Equipment can be supplied 








with either electric, pneumatic or hydraulic 












































motors. 


















































Flexible shafts, Cutter heads and all tools 





























necessary for the descaling of Boilers, Con- 


densers, and Oil Still tubes are available in a 





wide range of sizes from } in. to 16 in, diameter. 


Catalogues illustrating and describing the whole range of 
LARK tube-cleaning products are available on request. 
Please mention reference E.B.R. 
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Maximum continuous discharge at 
10° .F below steam temperature. 


its small 

its efficient 
ifs low in price 
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Sterilisers and anywhere where unit trapping calls for a number 
of small inexpensive steam traps. 


PRESSURE RANGES 0-100 P.S./. Sat. 

and 100-200 P.S.I. Sat. 
will life 2 ft. for each I-lb. of steam 
pressure in the trap. 


MADE IN THREE SIZES: 
$", 2", and I’ B.S.P. or A.P.1. 


Self supporting on the pipe-line. 
Discharge capacity of 4” trap approx. half of above graph. 
For further details ask for List No. 98 
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Applications with full details to—WORKS MANAGER, BARROW IRON- 
WORKS LIMITED, Barrow-in-Furness 


WORKS ENGINEER required to join staff of large earthenware manufac- 
turers. Applicant must possess qualifications enabling him to handle steam 
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and steam turbines essential. Salary equivalent of £1,680 per annum. Free 
passages both ways: three months leave at end of three-year period; interim 
local leave; house with electric cooker and refrigerator provided at nominal 
rental. Applications, in writing only, with brief qualifications to—MESSRS 
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The illustration shows one of our PH.90 
fully automatic modulating flame oil 
burner units firing through the extension 
of a Thermax boiler. In addition to the 
auxiliary steam operated oil heater the 
hydraulic damper gear is clearly shown. 
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LARK Tube-cleaning Equipment can be supplied 








with either electric, pneumatic or hydraulic 
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Catalogues illustrating and describing the whole range of 
LARK tube-cleaning products are available on request. 
Please mention pos ne, E.B.R. 














%, 


INDUSTRIAL DESCALING TOOLS LTD 


” “ N | ti 
LARK WORKS, SANDRIDGE ROAD, ST. ALBANS, HERTS pi 





| 

















itt 








































Index to Advertisers 


Page 
Albright & Wilson Ltd. . 136, 137 
Amber Chemical Co. Ltd. a we bexviii 
Atlas Preservative Co. ‘Ltd. ... ee a Vv 
Auld, David, & Sons Ltd. 


Joe ae Ixviii 
Automotive Products Co. Ltd. ase im ii 
Babcock & Wilcox Ltd. ned ” sei Ixvi 
Bennis Combustion Ltd. we Dexvii 
Boltons Superheater & Pipeworks Ltd. = xxv 
Bouellat Eng. Co. Ltd. ee “s xlv 
British Ermeto Corporation Ltd. ... « sane 
British Industrial Eng. Co. tn ! a xliv 
British Paints Ltd... ‘ = viii 
British Thomson-Houston Co. Ltd. wr xx 
British Vacuum Cleaner & Eng. Co. Ltd. ... lii 
Brown, J., Land Boilers, Ltd. ae RY Ivi 
Caird & Rayner Ltd. ve vee Dexiii 
Cambridge Instrument Co. Ltd... sa Ixvii 
Cape Asbestos Co. Ltd. san ve wi xxxi 
Clarke, Chapman Ltd. he si we Iviii 
Classified Advertisements i fea! Ixxx 
Clyde Blowers Ltd. ... ~ ond xIvii 
Cochran & Co. (Annan) Ltd. sa a xiii 
Copes Regulators Ltd. me - we xxiv 
Cory, Wm., & Sons Ltd... a a xl 
Crane Ltd. ~ we xxxviii 
Danfoss Menulecturing Chasen ie ee Ixiv 
Danks, Edwin, & Co. Ltd. ae ... XiV, xxiv 
Darlington Insulation Co. Ltd. ve ava 14) 
Defur Descaling Services Ltd. na se Ixxv 
Dewrance & Co. Ltd. ne ‘ta a vii 
Electroflo Meters Co. Ltd. a Cover i 
Elliott Bros. (London) Ltd. ... via sie lix 
Fluidrive Eng. Co. Ltd. we - vei xi 
Fraser & Fraser Ltd. ... sil jue = Ix 
General Refractories Ltd. ... sei vl xvi 
yma f Union Fireclay Co. Ltd. ... - xxvi 
Green & Son Ltd. ree i oF xix 
Hargreaves (West a * | eee 
Hayward Tyler Ltd. ... a vil Ivii 
Heather Filters Ltd. Se we Dexviii 
Hodgkinson, James (Salford) we ol ix 
Holmes, W. C., & Co. Ltd. a ie li 
Hopkinsons Ltd. be ons ith ee xli 
Horn, Thomas, Ltd. ... Ixxvi 
Howden, J. & Co. Ltd. aia xxXV 
Imperial Chemical Industries Ltd. ... xxxiv 
Incinerator Co. Ltd. ... Ixxvi 
Industrial Descaling Tools Ltd. Ixxxi 


industrial Exhibitions Ltd. ... oP a Ix 


Jones, Tate, & Co. Ltd. Ixxiv 
Judd Budd Ltd. on xxxvi 
Keith Blackman Ltd. xxxii, Back Cover 


Lafarge Aluminous Cement Co. Ltd. vi, xxii 
Laidlaw, Drew & Co. Ltd. 


Ixxxi 
La Mont Steam Generator Ltd. ... liii 
Lancashire Dynamo Electronic Products Ltd. xliii 
Lancaster & Tonge Ltd. - ve xxx 
Magnetic Valve Co. Ltd... sa eA x 
National Industrial Fuel Efficiency Service ... Ixxii 
Newalls Insulation Co. Ltd. a ont liv 
Newton Chambers & Co. Ltd... ote xlix 


Parsons, C. A., & Co. Ltd. a sia xix 
Permutit Co. Ltd. ine = ili 
Pitman, Sir Isaac, & Sons Ltd. rm ee Dexxii 
Proctor Bros. (Wireworks) Ltd. ... ies Ixx 





Page 
Proctor, J., Ltd. ch ae un’ + 
Reavell & Co. Ltd. ... se a aA Ixx 
Shaw, Son & Greenhalgh Ltd. oe on xii 
Sigmund Pumps Ltd. = we xviii 
Smith Bros. & Co. (Hyson) Ltd. bet Ixxii 
Solignum Ltd. ... fan ‘oe | 
Spencer-Bonecourt- Clarkson Ltd. xxviii 
Spirax-Sarco Ltd. win sels on ste xxiii 
Stein, J. G. & Co. Ltd. a si ~ xiii 
Sulzer Bros. (London) Ltd. ... oa sin \xi 
Superheater Co. Ltd. ... , = Ixxxiii 
Teddington Aircraft Controls Ltd. ae xxv 
Thermix Industries Ltd. ; a ai x! 
Thompson, J., (Wilson Boilers) Ltd. soa xxi 
Thompson-Kennicott, 2, Uae. a ba xxi 
Thornycroft, J. |., & Co. Ltd. Ixviii 
Turbine wei Co. Ltd. , ce «KXVii 
United States Metallic Packing Co. Ltd. wa Ixxii 
Unit Superheater Co. Ltd. e. Ixxvii 
Vincent Davis Glazes Ltd. ... cP es Ixxi 
Vokes Genspring Ltd. sea i a xii 
Wallace & Tiernan Ltd. a lv 
Wallsend Slipway & tied Co. Ltd. es xvii 
Walworth Ltd. a aa iv 
Ward, Thos., W., Ltd. xxxili 
Weir, G. & J., a rc = oa xxix 
Whiffen & Sons Ltd. ae = onl xIvi 
Wicksteed, C., & Co. Ltd. ... io si XxX 
Willcox, W. H., & Co. Ltd. - iv xxvii 
Winn, Martin, W., Ltd. at ies ae Ixxi 
Worthington-Simpson Ltd. ..._ ... cm xv 
Yarrow & Co. Ltd. ... am ae om Ixiii 
Zephair Ltd. ... Ixxix 
Zwicky Ltd. ... Ixxix 





new and revised edition 
FLUID PRESSURE 
MECHANISMS 














By H. G. Conway, M.A., M.I.Mech.E., 
F.R.Ae.S. A new second edition of a 
comprehensive work which deals with the 
mechanism of fluid pressure equipment and 
systems, i.e., hydraulic and pneumatic 
machinery. It is not concerned with detail 
design or constructional features, but with 
the essential principle of the various devices, 
how they work and how they differ from 
each other. Illustrated. From booksellers, 
32/6 net. 

“* The author and publishers are to be 
congratulated on an excellent book. . . ™ 
Mechanical World (from a review of the 


previous edition). 


PITMAN technical books 


Parker St., Kingsway, London, W.C.2 
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SUPERHEATERS and REHEATERS 


have been chosen for the world’s 


GREATEST KNOWN CAPACITY 


SINGLE UNIT BOILER 
-for 550mw 


Forward thinking by the Central Electricity Generating Board, in ordering a single unit 
for 550M W for advanced steam conditions, maintains the position of Great Britain in 
the forefront in power generation throughout the world. 

The Superheater Company Ltd. is privileged to co-operate in this project by designing 
and manufacturing, for International Combustion Limited, the superheater and reheater 


equipment and so to contribute to this major development. 


EATER 
he ae ER | 


the Authority on Suporhedted Stiam 


53 HAYMARKET LONDON SW1 Works. Trafford Park Manchester 17 
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Shot Cleaveereo maintains constant temperature in 


heat exchangers at all times 





GET MAXIMUM EFFICIENCY from new heat exchangers; recover lost power from old. Install the 
KEITH BLACKMAN-BROMAN EKSTROM SHOT CLEANING SYSTEM which, irrespective of fuel (coal, 


oil, waste heat, sulphite, sulphate liquor or creosote pitch), offers many indisputable advantages: 


maintains continuously, constant 
compersture in the boiler, economiser or preheater—by 
dislodging deposits from heat transfer surfaces before 
thermal enaeny or boiler draught is affected. 

HOT NING acts with the boiler under full load 
—no shut down, no dampering back. It ensures plant 
availability all che time—requires no outages for cleaning. 

4 ANIN is a dry cleaning method—no 
steam, no air, no water is introduced to affect the dew 
point of pm, as in conventional methods. 
© p< & NING permits the installation of the right 
size heat toe vn ba need now for the larger than 
necessary plant which allows for gradual decline in 
efficiency. 

SHOT CLEANING has proved its effectiveness in 


Write now for descriptive Publication 35/ {0 


Keith Blackman Ltd@ witt meawd road 


Incorporating Blackman Export Co. Ltd 


and at Birmingham ~- Bristol - Glasgow - Leeds + Leicester - 


Proprietors and Publishers ENGINEERING 
Printed by Exvectrricat 


Review Pustisuinc Co. Lrp., Registered Offices, 19 20, “Noel St reet 
Press Lrp., at Cordwallis Works, Maidenhead, Berks 
Registered for transmission by Magazine Post t 


POWER STATIONS, GAS WORKS, FOUNDRIES and 
other INDUSTRIAL PLANTS throughout the world in- 
cluding Europe, U.S.A., Canada, U.S.S.R., Japan and India. 
Your enquiry benefits from the experience gained from 
the installation of hundreds of such plants. 


N BRIEF. Shot cascades evenly over the cross-sectional 
area of the tubes. It ricochets from tube to tube, plain or 
gilled, dispersing undesirable deposits before they can 
accumulate. The shot is pneumatically recirculated just as 
long as is necessary to keep heating surfaces clean— 
generally about 20 minutes during any 8 hour shift. 
Simplicity of the system is reflected in the extremely low 
operating and maintenance costs. Installation costs too are 
often far less than with conventional cleaning methods. 


KEITH BLACKMAN - BROMAN EKSTROM 


PROMOTES MAXIMUM HEAT TRANSFER 


LONDON 


Manchester Newcastle-on-Tyne 


, London, 


» Canada including Newfoundland 





